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SUMMARY 


The papers, panels, and discussions at the 28th International Astro- 
nautical Congress revealed a number of foreign technical developments and 
viewpoints which. In the opinions of the U.S. delegates to the Congress, 
would be of considerable Interest to NASA. The most Important of these 
are as follows: 

(1) Coamunicatlon Satellites. Perhaps the most significant ne» Informa- 
tion presented at the Congress was the detailed discussion of Soviet 
system capability and technology, both in INTERSPUTNIK and In the domestic 
EKRAN system. Other foreign technology, notably European, Canadian and 
Japanese, was considered by our observers to be comparable to that of the 
U.S., particularly In maritime systems; however foreign public-service 
satellite technology appears to lag that of the U.S. Key issues of interest 
to NASA were Identified as (a) defining the U.S. role in assisting with the 
development of regional systems and their coordination with both other 
systems and INTELSAT; (b) establishing and promulgating a firm U.S. position 
on frequency allocation policies and plans; (c) formulating a comprehensive 
computer-based planning model, and (d) defining a U.S. policy for delivering 
domestic services to neighboring nations. Specific points of concern for 
NASA were the French call for free use of educational satellites and the 
potential availability of a FRG-developed 20 kWe solar array, particularly 
if the U.S. does not proceed with the 25 kWe module which was deleted from 
NASA's FY 1979 budget request. Although there was little evidence of foreign 
capability in large structures (except for one instance noted later), a U.S. 
paper on large antennas elicited considerable foreign interest and enthu- 
siasm. 
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(2) Spacecraft Power Systems . A detailed description of the thermionic power 
conversion system used In the Soviet Topaz nuclear space power reactor offered 
considerable Insight Into Soviet design of the system which probably powered 
the COSMOS 954 that recently Impacted In Canada. The Congress also Indicated 
a clear Soviet lead over the U.S. In thermlonics, verifying the recent (June 
1977) visit by U.S. DOE and NASA thermionic specialists to Eastern European 
laboratories. Soviet emphasis on the simplification of space nuclear 
reactor control systems was also highlighted. 

(3) Space Processing . The 28th Congress revealed that the Soviet Union has 
an extensive research effort underway, including the utilization of sounding 
rocket capability which appears to be at least comparable to the U.S. SPAR 
program and the FR6 (which the Congress also showed to have the most advanced 
European activity in this field). The Soviets also detailed four different 
classes of space processing experiments performed in Salyut 5 in late 1976 
and early 1977 (and evidently continued in Salyut 6 after the 28th Congress). 

(4) Bioastronautics . The already well -documented Soviet strength in this 
field was reemphasized by the Congress presentations, which were overwhelm- 
ingly dominated by USSR authors. Topics of specific interest included 
requirements for remote operators (e.g., for Lunokhod), space-cabin atmos- 
phere contamination, psychological behavior in closed systems, radiation 
effects, fluid-electrolyte metabolism, effects of gravity on growth and 
development of living organisms, and the effects of the space environment on 
vestibular functions. The most interesting new data revealed at the Congress 
were in the latter area. 
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Soviet authors reinforced the basic difference between U.S. and Soviet 
views on whether or not drugs should be used to Influence fluid electrolyte 
metabolism (the Soviets say yes; we say no). The Congress also highlighted 
continuing U.S. superiority In cardiovascular research and measurement 
techniques, and again stressed the greater emphasis (as compared with the 
U.S.) that the USSR places on radiation aspects of space flight. 

(5) Space-Based Industry . Although the subjects of large space structures, 
space- based solar power stations, and nonterres trial resource utilization 
were dominated by the U.S., the Soviets (as well as all foreign Congress 
delegates) evinced extraordinary Interest In the papers and sessions on 
these subjects. The Soviets did demonstrate competent recognition of one 
key problem: active shape control of large structures, applied to a radio- 
telescope array. 

(6) Propulsion . The Arlane third-stage propulsion system (HM-7) was 
revealed to utilize technology comparable to languishing U.S. high-perform- 
ance liquid oxygen/1 Iquid hydrogen upper-stage capability, and may represent 
a significant area of future European competition. The FRG's Ion-propulsion 
technology was also shown to be comparable to that of the U.S., and may have 
Implications for strong future European capability In large-structure shape 
control as well as for orbit trimming and station keeping. In plasma 
diagnostics, the Soviets revealed a somewhat surprising sophistication In 
their measurement techniques, which might Imply that their capabilities In 
significant new areas such as laser diagnostics could be greater than has 
been Indicated In the past. 
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Although French solar-sail technology was revealed to be far behind 
that of the U.S., missions were suggested using the Ariane launcher which 
could open up another area for European competition* particularly In view 
of the recent U.S. decision to shelve solar-sail development. 

(7) Astrodynamics . Specific subjects of interest were the use of approxi- 
mations from matched asymptotic expansions (stability analysis of periodic 
orbits) to estimate the number of star collisions in the galaxy* illustra- 
ting the powerful capabilities of the analysis methodology; the use of 
atmospheric deceleration for Mars orbiter insertion; closed-loop automatic 
controls (a Soviet specialty); and the combination of passive gravity- 
gradient attitude stabilization with a gyrodamper system, a particularly 
important and competent Soviet hybridization analysis. The French. Soviets, 
and Germans, in that order, demonstrated sophistication in this field 
comparable to that of the U.S. 

(8) Contact with Extra-Terrestrial Intelligence (CETI ). The Soviet efforts, 
although still behind those of the U.S. in quality, may be ahead in terms of 
the total resources applied. The 28th Congress revealed strong Soviet 
interest in non-technological aspects of CETI; e.g., the use of intelligence 
methodology, biological evolution, and the character of messages. Principal 
Eastern European competence in this field continues to reside in Czechoslo- 
vakia's Rudolf Pesek. 

(9) Unmanned Solar System Exploration . Lack of NASA support at the 28th 
Congress, and also lack of support by other governments, reduced the 
potential effectiveness of international communication in this extremely 
high-interest area. Despite the enormous impact which the U.S. Viking and 
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Voyager programs had In unmanned exploration, only the Soviet Venera missions 
were presented adequately. As In the past, however, whereas the scientific 
findings were well reported, Soviet engineering Information was sparse or 
nonexistent, particularly their future plans, mission and system design 
details, spacecraft technology, and spacecraft performance. 

(10) LIghter-Than-AIr Systems for Space Operations . Considerable data and 
Information were given on the French super-pressure lalloon to be utilized 
as a Venus atmosphere probe on the 1983 Soviet Venera missions. In sharp 
contrast to the abovementloned Soviet unwillingness to release engineering 
details. Although buoyant probes were rejected by the U.S. for our Venus 
orbi ter/probe , the 28th Congress information could be useful to NASA in 
future mission planning vis a vis Soviet and other foreign efforts. 

(11) Space Rescue and Safety . Although not discussed by the Soviets at cs 
prior to the 28th Congress (aside from the Apollo-Soyuz mission, which 
added considerably to USSR capability), specific Earth-surface rescue 
technologies in several other countries outdistance U.S. capability in a 
number of cases. However, the U.S. clearly leads in spacecraft safety and 
rescue technology, due primarily to our extensive manned space flight 
experience in the 1970' s. 

Detailed discussions of these foreign developments and viewpoints 
appear in Section III of this report, along with information on other 
developments of lesser but nevertheless considerable importance. 




8 


I. INTRODUCTION 

The Congresses of the International Astronautical Federation are the only 
international non-governmental forums for world leaders in space technology to 
meet and exchange technical information. The 28th Congress, held in Prague, 
Czechoslovakia, during the week of September 26 - October 1, 1977 (see Program, 
Appendix A), offered an unprecedented opportunity for a critical assessment of 
the status of foreign space technology in many key areas. Some 900 delegates from 
38 nations participated, presenting 296 technical papers. (Appendix B) The AIAA, 
as one of the member societies of the International Astronautical Federation, 
utilized a number of its members who attended the Congress as delegates to compile 
the data upon which to base this assessment, as described in the subsequent sections 
of this report. 

II. METHODOLOGY 

One or more AIAA members (Appendix C) attending the Congress were assigned 
to monitor each of the sessions listed in Appendix A. 

These members, each of whom is a specialist in the subject of the sessions he 
was asked to monitor, were sent advance copies of the program early in the summer 
of 1977. They were asked to provide a brief review of the status of foreign tech- 
nology and to identify those foreign papers which were likely to be of greatest 
significance. At the Congress, they were asked to select the most important foreign 
papers and to highlight those portions or aspects of the papers which represented 
significant advancements in the field. These reports comprised the basic data from 
which this report was formulated. 

Note that this approach resulted in a state-of-the-art review of the technologi- 
cal basis for many of the programs and activities reported in detail in the excellent 
compendium of Reference 1, and as such this report serves as supplementary material 
rather than as a reiteration of the information contained in that reference. 
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III. TECHNOLOGY REVIEWS 

The reviews In this section do not purport to present a complete picture of the 
state-of-the-art In each of the designated disciplines, but rather to Identify and 
suimnarlze the principal areas of either activity or technical achievement which were 
highlighted by the presentations and discussions at the 28th lAF Congress. Subject 
breakdowns are In accordance with those of the Congress program; their order Is 
simply that of the program, and does not Indicate any prioritization. 

A. Space-Based Industry 
1. Space Processing 

The two most interesting papers in this session (References 2 and 3) 
were both generated by the Federal Republic of Germany, which is unquestionably the 
most advanced of all the European nations in this field. FRG has a well-established 
rocket program comparable to the U.S. SPAR effort, which produces experimental data 
from a few minutes of zero-g flight. 

Dr. K. Hannig of West Germany's Max Planck Institute flew a moderately 
successful electrophoresis experiment (MA-014) on the 1975 ASTP flight. The experi- 
ment attempted to perform separations in a continuously flowing solution, especially 
suited to preparing materials in useful quantities. It separated samples of 
lymphocytes and calibrated mixtures of red blood cells. In addition, this experiment 
processed samples o. the types of bone-marrow cells responsible for producing red 
blood cells. Successful separation would have contributed materially to the work of 
the Max Planck Institute on transplantation of bone marrow to cure leukemia, radiation 
sickness, and similar conditions of impaired red-blood-cell production. The develop- 
ment cost for MA-014, It should be noted, was paid by the German government. 
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Other types of space processing highlighted by Reference 2 were In the rela- 
tively routine areas of directional solidification, crystal growing, and a wide 
range of biomedical studies. Their principal feature of Interest was the definite 
degree of advancement In proposed equipment concepts (2nd generation) as compared 
with early (1981) Spaceldb experimental equipment. 

The second paper (Reference 3) discussed Innovative and highly promising 
approaches to the casting of composite materials, utilizing unidirectional solidi- 
fication of eutectic alloys and preparation of oxide-dispersed superalloys directly 
from the melt. Both casting methods use skin technology — the use of a thin-layer 
coating which can retain the casting shape under zero-g conditions. This approach 
has been examined by U.S. researchers, but the FRG technology appears to be at least 
at a comparable level. 

The two Soviet papers (References 4 and 5) did not appear to contain any new 
or up-to-date technology or ideas. Up to the 28th Congress, (*) the most recent 
known Soviet efforts In space processing were the multiple material melting experi- 
ments (MA-150) processed during a single run of the Apollo-Soyuz electric furnace 
in 1975: 

(1) A germanium rod containing 0.5% silicon was partially melted and resolidified 
and the distribution of the silicon impurity studied, as in Skylab Experiment 
.1 562. 

(2) Densely packed aluminum powder containing dispersed tungsten particles was 
melted and resolidified to demonstrate the feasibility of making cast compo- 
sites with components of greatly different densities. 

(3) A somewhat more porous aluminum powder was melted and frozen to determine 
hew much consolidation takes place when no buoyant forces make bubbles 
float out of the melt. 

MA 150 results were analyzed by a team of investigators from the Soviet 
Academy of Sciences, but the results were never published in reports available 
outside the U.S.S.R. 


I*) Salyut 5 experiments, revealed at this Congress, are described in 
Section III C below. 


' t 


^ » 
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2. The Engineering of Life Science Payloads 

This session, as with two other sessions devoted to bioastronautics 
(to be discussed later) was dominated by Soviet papers. Three of these were of 
particular interest. 

In Reference 6, the Soviet authors make a good case for providing the 
Earth-based operators of remotely controlled devices studying surfaces of planets 
with medical support. Standard tests were used to appraise such factors as 
psychic stress, e.g., heart rate, electric skin resistance, etc. The authors 
concluded that (a) the operation of remote-control space vehicles requires form- 
ulation of careful medical procedures covering operator selection, training, 
work, rest, optimization, and streamlining of engineering parameters for data, 
control, and display modules, (b) the high nervous-psychic stress imposed by 
remote control of self-propelled space vehicles imposes enhanced requirements 
for the psychological training of operators as well as their regular training, 
and (c) in order to increase reliability of the remote-control system as a whole, 
it is necessary to monitor the state of work capacity and neuro-psychic activity 
of operators both before and during real work. 

In Reference 7. the authors reported that investigations conducted during 
the flight of Soyuz 22 detected the following contaminants: methane, ethane, 
heptane, methanol, ethanol, n-propanol, acetaldehyde, acetone, and ethylbenzene. 

The concentrations of these substances were comparable to those recorded during 
ground-based chamber experiments, and apparently evolved from non-metallic construc- 
tion material, lubricants, varnishes, paints, rubber, insulators, and human waste. 
Such investigations are critical to detailed knowlege of the formation of the 
atmosphere in space cabins during long-term missions. ^ 
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Reference 8 is a first attempt to develop an approach to study behavior 
in a closed system. The experiments showed that individual response to physical 
parameters of the environment is to a large extent determined by psychological 
factors such as motivation, high spiritual requirements, and social aims. One 
experiment, for example, revealed that the number of contacts which the subject had 
with a greenhouse, although very inconveniently located, increased significantly, 
suggesting a growing need for biological stimuli. 

A relatively significant non- Soviet paper. Reference 9, defined a set of 
standard equipment designed for use in the Spacelab module for bio-medical and 
physiological investigations in weightlessness. The main characteristics of the 
environmental control chamber and other equipment whicli will fly within the first 
German mission, scheduled for late 1981, were defined in some detail. 

3. Large Structures in Space 

The 28th lAF Congress revealed practically no non-US effort in this 
field, aside from derivative German analyses of the type presented at the 27th 
(1976) Congress (Reference 10) and the paper at this Congress by Harry Ruppe 
(Reference 11). Neither of these were considered up to U.S. analysis standards, 
and neither of th^ other two foreign papers presented at this session (References 
12 and 13) indicated significant technology concepts or developments. 

There was, however, considerably foreign interest in the extensive U.S. 
technology presented at this session, particularly on the part of the Soviets 
(also see Section A-5, below). 

4. '"luid Dynamics Aspects of Space-Dased Industry 

None of the eight papers in these sessions (Number 15 ard the first half 


of 25; see Appendix A) were by U.S. authors. All were related to fluid motions 
and interactions under low-gravity conditions, and although of some academic interest. 
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were considered by AIAA delegates not to represent any significant advancement in 
science or technology over comparable U.S. efforts. 

5. Non-terrestrial Mining and Delivery Systems 

As in large space structures (Section A-3 above), this area of technology 
is dominated by U.S. research. The only two non-U. S. papers (References 14 and 15) 
dealt with exploratory aspects of nonterrestrial soils based on results from Soviet 
Venera-9 and Venera-10 missions which have been well documi^nted in prior Venera 
reports, and which will have little bearing on the utilization of nonterrestrial 
materials for future space industrialization activities. 

This session did, however, generate considerable interest among the Soviet 
delegates. Dr. Petrov, although unable to attend the session, had specifically 
designated one of his colleagues to attend and to report back to him on the results. 
There has been subsequent communication between Dr. Petrov and Dr. O'Neill, U.S. 
co-chairman of the session. 

B. Communications Satellites 

The 6-session symposium on Communications Satellites held at the 28th 
lAF Congress constituted a unique opportunity for a truly in-depth, up-to-date 
world-wide status review of the most advanced area of space activities. The 
forty-one papers, the panels, and the open discussions by Symposium participants 
constitute what is probably the most significant and informative body of technical 
information yet compiled on the international aspects of satellite communications. 

In summary, the general state of foreign technology in the satellite communi- 
cations field was judged by the AIAA delegates to be little, if any, behind that of 
the U.S., with, of course, certain specific exceptions as outlined in the subsequent 
discussions. The most important factors which contributed to the closing of the 
technology gap in recent vears are the ESA programs themselves; e.g., OTS, MAROTS, 

ECS, and the 'heavy platform" programs. Also, such national programs as SYMPHOIUE 
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and SIRIO, although not technically advanced, nevertheless helped to close the 
most Important gap of all: the organizational gap. Extensive participation In 
INTELSAT IV and INTELSAT V Mas another significant factor. Nevertheless, the U.S. 
continues to maintain substantial technology leads In launch capability (the 
Arlane Is still very much an untested and therefore unknown quantity). In inte- 
grated circuits and data processing. In engineering art production facilities, and 
to some degree In propulsion and solar-cell technology. 

One specific area cited for advanced foreign capability Is that of 
maritime satellite technology. MAROTS is ahead of U.S. technology In a number of 
areas, particularly Its much greater apacity which offers the opportunity to 
connect many more shore stations than MARISAT proposes. Ship terminal technology 
In several countries, particularly in Japan and the UK, appears to be more advanced 
than In the U.S., whereas FR6 and the USSR appear to lag the COMSAT General - 
developed U.S. systems. 

During the sessions and the discussion periods a number of topics of direct 
concern to NASA were highlighted, and are Identified In the subsequent paragraphs. 

1. Issues 

Of the six papers presented In Session 3 (See Appendix A), by far the 
most significant was the paper by Y. Krupin on INTLRSPUTNIK (Reference 16). 

Quoting from Reference 17, "The paper presented on INTERSPUTNIK Is probably one of 
the most comprehensive summaries to date on this Soviet-instituted system’’. In 
addition to its unprecedented coverage of the technical detail of the INTCRSPUTNIK 
system, a particularly Interesting feature of Mr. Krupin's presentation was his 
statement that the complete technical data on INTERSPUTNIK system capability are 
available for the asking. Are these data known to NASA? Mr. Krupin also stated 
the Soviet intention for INTERSPUTNIK to provide "free-feeds" of the 19S0 Olympics 
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to any and all telecoaiminlcatlons systens. Should NASA attempt a comparable 
"public relations" coup? 

In addition to descriptions of the Mo1n1ya-3 (e111pt1ca1-orb1t) satellites 
and the Statslonar (geostationary) system, Krupin outlined R&O efforts currently 
underlay to Increase the capacity of the system via (a) low-noise receivers In the 
Earth stations, (b) wideband low-noise amplifiers, (c) Improved antenna and wave- 
guide systems, transmitters, and receivers, (d) standardization of equipment, and 
(e; satellite transponders having higher power and wider bandwldths. 

Important areas covered by the other papers In this session were the 
extensive activities In regional and domestic satellite systems for Europe, serving 
telephone, telegraph, and video needs (Reference 18); a comprehensive update of the 
INTELSAT system (Reference 19), which reported two new members in the 99-nation 
system — Angola and the People's Republic of China; and an emphasis by ITU 
(Reference 20) that broadcast frequencies are valuable international resources, and 
must be so treated by all nations. 

Key issues raised during the panel discussion were as follows: 

. Political issues appear to pose the major barriers to increased coopera- 
tion between the various international and regional systems. A particular concern 
is the need for a mechanism to interface proposed regional systems (e.g., INTER- 
SPUTNIK. EKRAN, Europe (ESA). Middle East Indonesia, etc.) with INTELSAT. Key 
points for NASA consideration are to define the U.S. role in assisting with the 
development of such regional systems and their coordination with other systems 
and INTELSAT. 

Frequency allocation policies among the various systems need to be 
coordinated, and also correlateo with long-range system plans. A major concern 
for NASA is to establish and promulgate a firm U.S. position relating to WARC so 
that decisions (to be rendered in two years) do not work against current U.S. 
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frequency policies and long range plans. Europeans and others are already 
"politicking" for their positions; It Is necessary to promote a firm U.S. position. 

A planning model Mhich Incorporates technical, geographic, political, 
and social data Is needed to accomnodate the Increasing International activity In 
satellite development and u^e. Such a computer-based model could be used by NASA 
and other U.S. policy makers to ascertain trends, potential "traffic jams", over- 
laps or Interferences among the various systems, etc., and thereby to maintain U.S. 
leadership In the field of coaanjnlcatlons satellites. 

There are good prospects for domestic systems to provide service links 
to neighboring nations. During the session, Mexico Indicated a definite Interest 
In U.S. capability to provide domestic service to Mexico, either conmercial or 
non-commercial. NASA's reaction to such a request, which Mexico expects to file 
with the FCC, needs to be formulated. 

2. Operational Systems 

A^ain, the most significant revelations In this session appeared in the 
Soviet presentation (Reference 21 and the subsequent discussion). In addition to 
the general increase in the use of satellite transmissions in the USSR, the Soviets 
indicated increased application of digital techniques and a movement away from 
dependence on analog systems, including digital voice, facsimile, and television 
transmission, as well as computer communications (Reference 22). It was also 
pointed out that although the Molniyas (elliptical orbit) now have a capacity of 
only 200 channels due to Earth station limitations, the introduction of a "new 
satellite" (Statsionar?) in 1979 will increase capacity to 4,000 channels. 

Another significant development is the rapid growth of Canadian TELESAT 
domestic satellite service (Reference 23), which now provides local English, 

French, and native language programs across over 70 Arctic communities, with 
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cooptr«t1v« interfacing between TfLCSAT Network Central and the Canadian Broadcasting 
Corporation. However. TELESAT Canada's plan for expanded service has been slowed 
by a recent Canadian government decision not to allow TELESAT to merge with other 
Canadian communications entities* a decision which TELESAT Canada is appealing. 

NASA's position on this matter, if any, needs to be defined. 

One key area highlighted by this Symposium was the relation between the 
MARISAT and MAROTS programs for services to seafaring vessels and their relation- 
ship to INMARSAT. NASA and the U.S. Maritime Administration (MARAD) should be 
keenly aware of the critical need for coordination between MAROTS and MARISAT 
activities (References 24 and 25). Reference 25 stated that the MAROTS satellite 
will use the 6/4 GHz frequency band compatible with the MARISAT system, and proposed 
that MAROTS satellites be sold to INMARSAT rather than leased, as soon as the 
INMARSAT organization Is formed and ready to function. The discussion of those 
papers highlighted the urgent need for improved communications between the inter- 
ested national, regional, and international groups in order to inake INMARSAT a 
reality. 

3. Future Systems and Planning 

Ihis session (No. 12; see Appendix A) was dominated by I'.S. papers, but 
several of them contained international implications which could be of interest to 
NASA. There were however, two foreign papers of considerable significance to NASA 
(Reference 26 and 27). 

Reference 26, which dealt with a global public-service system, raised 
several important philosophical points. In a section on education, Muller noted 
the catalytic effect of satellites; i.e., although airmail exchange of videotapes 
could have been used with little or no sacrifice in communicat ions effectiveness, 
the use of SYMPHONIE generated unusual interest and excitement aiwng educational 
administrators. This is true in the I'. 5. also, but is often overlooked. 
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This paper offers clear evidence that French technology In public service 
systems is technically far behind that of the U.S. The teleconferencing experiments 
described are much more modest than those undertaken or planned for CTS. But perhaps 
most significant, Muller's criteria for Earth stations clearly point in the direction 
of broadcast systems like ATS-6 or CTS rather than fixed service satellites such as 
SYMPHONIE. 

An important policy matter raised by this paper was its call for free use 
of educational satellites. In the discussion, SYMPHONIE broadcasts to Africa were 
challenged as a violation of original agreements with NASA. The sense of the 
discussions was that the French were perhaps "testing the water" to see how far they 
would be permitted to violate earlier agreements. The policy and technical issues 
are critical, since this may set an unfortunate precedent. 

Reference 27 highlighted a point of major concern to NASA's FY 1979 
budget proposal by reporting on the technical advances, partial implementation, 
and potential availability of an FRG 20-kW solar array for advanced communications 
satellites. This is of direct concern to the U.S. -- and hence to NASA -- in world- 
wide competition, since a comparable 20-kW module, which is probably further advanced 
technically than the FRG system, has just been deleted from NASA's Advanced Programs 
FY 1979 budget proposal (in the Office of Space Transportation Systems). 

With regard to the Impending battle over frequency allocation mentioned 
earlier. Reference 28 warns that the 12 GHz band plan evolved at the February 1977 
WARC Conference can only be useful if a number of countries utilize it within the 
very near future; otherwise the Geneva plan will hinder development of broadcast 
satellites using this band and also other shared services. 

Two U.S. papers (References 29 and 30) addressed methods for reducing 
costs to users of public service and aeronautical/maritime satellite systems, both 
of which could be of some interest in developing or aggregating foreign markets. 
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Since this work Is well known to NASA, It will not be elaborated upon here; It Is 
of Interest, however, that AlAA Congress delegates considered these subjects to be 
of International significance. 

Another U.S, paper. Reference 31, evoked a great deal of foreign Interest, 
since It dealt In considerable detail with reliability and performance of the five 
INTELSAT series satellites, highlighting specific trouble spots (e.g., rotating 
bearings, traveling-wave tubes, batteries, and solar cells). The author's predic- 
tion of 20-year lifetimes for high-capacity satellites by 1990 was of particular 
Interest to foreign delegates. 

4. Experimental Systems 

This session (No. 18, See Appendix A) emphasized the wide and Increasing 
range of activities In progress by a number of nations. Perhaps the most Interest- 
Inq was a Soviet paper (Reference 32) describing the geostationary EKRAN domestic 
satellite, which has been operating since October 1976, serving about 40t of the 
land area of the USSR with multi-program television broadcasting. Sixty receiving 
stations are in operation; eventually there will be a thousand. The satellite uses 
a phased array of Yagi elements for transmission. 

In an important paper on the OTS (Reference 33), Barthmann reported for 
the European Post and Telegraph Research Group on the importance of minimizing 
overlap with existing ground capabilities. Europe's unique requirements for satellite 
use, which must take into consideration the relativity short geographic distances 
between points in Europe and the need to complement an existing excellent ground 
telecommunications system, constitute a major technical and political challenge for 
a European direct-broadcast satellite. The recent OTS launch failure aborted the 
Europeans' opportunity to examine, in a pre-operational mode, concerns relating to 
Earth stations, flux density, and propagation. 
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It is worth noting that the 28th lAF Congress saw the first public docu- 
mentation of the OTS range of experiments, although they are probably already 
well known to NASA (References 33 and 34). 

A further note of interest; NASA's successful launch (August 25, 1977) of 
the Italian SIRIO-SHF (Reference 35), which went into operation on September 12 with 
TV news programs between Rome and Fucino, Italy, helped to "brighten the gloom" cast 
by the French report on the OTS launch abort. 

In another example of a U S. paper with significant foreign implications, 
COMSAT'S N. Helm (Reference 36) pointed out the important role that satellite 
communications can play in providing disaster communications through the use of 
small transportable Earth stations. Although NASA is well aware of this technology, 
it is important to note the extremely high level of international interest and con- 
cern in this type of service. It should receive careful attention by NASA. 

5. Technology 

The two principal roreign- technology features of this session were the 
performance data presented cn a 100-150 watt, 12 GHz travel Ing-wave take tube. The 
Soviet presentation on this latter subject (Reference 39) provoked considerable dis- 
cussion as to whether their design approach for multibeam communication satellite 
antennas might be better than that currently in use in the U.S. 

But perhaps the most significant paper in this session in its impact on 
foreign technology development was the U.S. presentation by C.L. Cucc^a (Reference 40), 
which publicly introduced the international couinunity for the first time to the 
concepts of large space structure development, deployment, and utility made possible 
by the space shuttle. His discussion of such potential innovations as spot-beam 
service to 40 cities, the use of large shuttle-deployed antennas to replace 
traveling-wave tubes, and the novel concept of the orbital antenna "farm" 

(Reference 41) elicited considerable enthusiasm on the part of delegates from many 
nations. Japan, for example, has partially demonstrated how the multiple spot-beam 
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public-service system might be accomplished via their present experimental satellite 
program utilizing multiple 2 to 3-degree bandwidths. 

The two maritime system papers (References 42 and 38) were of some 
Interest In that they indicated comparable technology to that of the U.S.; e.g. the 
solid-state L-band amplifier described In Reference 42 and the MAROTS/New Spacecraft 
comparison data cited In Reference 38. Multiple-beam antenna design data from 
Reference 39 were also pertinent; e.g., the table on P.20 of that reference. 

6. Transmission Techniques 

Five of the seven papers In this session (see Program, Appendix A) were 
by non-U. S. authors. Ho significant technical Innovations were cited by AIAA 
delegates, but the general high quality of these papers Indicated the comparable 
technical level of U.S. and European/ Japanese communication satellite capability 
cited previously in the sunsnarlzatlon of this Symposium. 

C. Scientific Spacecraft 

Of the sixteen papers In the two Scientific Spacecraft sessions (Numbers 
4 and 14; See Appendix A), only one was by a U.S. author; another had joint U.S. 
authorship. 

Two of the Soviet papers are particularly worthy of note. Reference 43, 
although solely theoretical, deals with the automatic control of the shape of large 
space structures — a subject which has been clearly recognized In the U.S. and 
elsewhere as a key technical requirement for the eventual utilization of structures 
such as large antennas and solar power modules. But the recognition of the key 
nature of this problem In the West has been relatively recent. Thus the principal 
significance of the Soviet paper Is that the Importance of the need for automatic 
shape control was recognized sufficiently long ago to have spawned an elaborately 
detailed theoretical analysis in time to be completed, reviewed for release by 
Soviet authorities, and translated Into English by July 1977 (the manuscript 
deadline date). 
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Reference 44 Is perhaps even more significant. In that It reveals for the 
first time In public that the Soviets are actively continuing the space processing 
experiments which were begun by V. Kubasov in Soyuz-6 In the late 1960's, renewed 
In 1975 by P. Kllmuk and V. Sevastyonov In Salyut 4, and. Insofar as public knowledge 
was concerned, ended with the multi pie- furnace tests of r*pollo-Soyu 2 described earlier 
In this report (Since the Congress, of course, apparently extensive space processing 
experiments aboard Salyut 6 have been revealed). 

Reference 44 notes continuing USSR sounding-rocket experiments comparable 
to the FR6 and U.S. SPAR efforts (but claiming 10-m1nute low-gravity conditions -- 
far In excess of the 5-7 minutes for SPAR operations). The authors then provide 
elaborate detail In four different types of space-processing experiments conducted 
an Salyut 5 missions. 

Three separate crystallization experiments were conducted using the "Crystal" 
experimental aparatus. The first of these, from July 7 to August 1, 1976, grew 
crystals both as seeds and In solution. In the second experiment, from August 9, 1976 
to February 11, 1977, spontaneously segregated crystals up to 3mm diameter were 
obtained, with extremely Interesting crystal Intergrowth phenomena observed. The 
third crystallization experiment, from February 11 to 23, 1977, succeeded in growing 
a 5 Iran crystal on a seed, but with fewer gas Inclusions than on earlier crystals. 

The diffusion process was studied with an experiment called "Olffuslya" to 
establish such Important physical data as diffusion coefficients under low-gravity 
conditions. 

Containerless melting, solidification, and remelting of multicomponent 
alloys were studied In a device named "Sphera", raising a number of extremely inter- 
esting prospects for future experiments and analyses. Similar phenomena associated 
with soldering and melting processes were studied In an experiment called "Reaktsiya", 
which was performed not only at low orbital gravity but also In space vacuum con- 
ditions. A particularly Important result was obtained; space-soldered joints were not 
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Inferior to ground- prepared joints and. Indeed, surpassed them In several character- 
istics. 


Much of the remaining material In the Scientific Spacecraft session was 

either of no great significance or Is relatively well known. An Interesting concept 

was proposed for direct sounding of the bottom of the Ionosphere (E-reglon) via a 

"dive and ascent “satellite (Reference 45), and a rather detailed feasibility study 

Indicated some promise. This project could be worthy of NASA monitoring. But perhaps 

the most illuminating philosophical concept to many of the older space-wise delegates 

from all nations was the view expressed in Reference 46: 

"The Challenge of the Spacelab Era . The first Spacelab mission 
begins a new era in space exploration. It marks the beginning 
of the operational use of the Space Shuttle where scientific and 
technological research can be conducted in space using experi- 
mental hardware designed, developed and tested to less stringent 
envi rot mental and reliability requirements. This ability to fly 
hardware designed, manufactured and tested to less demanding 
standards than those required in previous manned space flight 
programs will permit more space research for the limited resources 
available. Compliance with the safety requirements and verifica- 
tion of peaceful purposes are the only prerequisites for payloads 
to fly on the Space Transportation System. 

The challenge to the project team ^or the first Spacelab mission, 
and to all participants in this and subsequent Spacelab payload 
missions, is to break away from doing business as in the past where 
anything less than 100 percent performance was considered unaccept- 
able. The payload capacity of the Spacelab and the frequency of 
flights offers opportunities for corrections or adjustments to experi- 
mental hardware and for reflight. This places NASA, ESA and the 
scientific community in a better position to trade off their confidence 
in successful hardware performance against cost. The challenge is to 
reorient our thinking so that this mode of space research is exploited". 
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0. Cost Effectiveness In Space Operations 

The Seventh International Symposium on this subject was generally dominated 
by U.S. papers and U.S. programs discussed with little real Insight by foreign 
authors. Papers such a$ References 47 and 48 » which purported to deal with useful 
and Interesting subjects, turned out to be little more than idealized theoretical 
exercises having little or no bearing on real systems. Reference 4'?, in fact, 
stated an unequivocal conclusion that space-based solar power stations would ruin 
space ccmvnunicatlons. This Is certainly a possibility which requires considerable 
study, as has been well established in cll U.S. program planning, but Sarkar's 
absolute conclusion In Reference 49 was drawn on the basis of no supporting data 
whatsoever, according to AIAA delegates. In summary, these sessions contained 
little of real interest to NASA. 

E . Communication with Extra-terrestrial Intelligence (CETTI ) 

The two sessions of the Congress devoted to CETI introduced few novel 
concepts or ideas not already well recognized by the U.S. SETI program (SETI stands 
for Search for Extra-Terrestrial Intelligence). Despite the high scientific and 
popular interest generated by this subject (e.g., a string of recent Science Magazine 
articles, a popular book by Timothy Ferris, and, most recently, a major N.Y. Times 
Magazine article. Reference 50), the growth of real technology in CETI continues to 
be slow. 

A key factor in SETI (or CETI) technology is that no radio telescope 
antennas of any magnitude have been constructed solely for the purpose of SETI; all 
that are used for SETI are also used for conventional radio astronomy. The essence 
of sophistication in SETI at the present stage is the development of very low noise 
receivers, multi-channel spectral analyzers, and signal recognition devices. No 
foreign papers have appeared in the literature describing such developments; the 
U.S. seems to have a clear lead in its embryc program. 
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The Soviet efforts seems to rank second to the u.S. In quality; but perhaps 
they lead In the total resources being applied to SETI. The Soviets have an Intense 
Interest and are clearly listening more than us* although details are sketchy. At 
present they tend mostly to be doing sky surveys looking for very strong extra- 
terrestrial signals using small antennas, but larger antennas are coming on line. 
Outside the Soviet Union and the U.S., only the Canadians have actually carried out 
the search. Soon the French will follow suit. 

The systan designed to search for radio signals can be looked upon as 
consisting of five major subsystems: the antenna, the detector, the signal processor, 
and the system controller. 

(a) The Antenna. For the lower plausible frequencies (1 to 10 GHz) the 
world's premier current capability Is that of the antenna at Areclbo, Puerto Rico, a 
1000 foot spherical dish. However, because of the Intrinsic noise caused by the 
spherical design, the limited sky coverage possible, and this design's peculiar 
requirements for site topography, this design Is not expected to be extended for 
future low-frequency Earth-based systems. Instead, what Is envisioned Is a small 
earth-bound array of the largest possible steerable paraboloids, or possibly one 
vast aperture In space. 

The former case, the array, the largest steerable paraboloid extant Is 
the 100 meter dish of the radio astronomical observatory at Effelsburg, West Germany. 
Claims for Increased area have appeared with the construction of the Soviet RATAN 
600 facility, but In actual fact the performance of this strange antenna appears to 
be equivalent to not much more than a 26 meter dish. 

The U.S. has the capability of building antennas the equivalent of or 
superior to that of the Germans, should funding materialize, but until this 
capability Is demonstrated, the Germans are the ones who have done It, and Indeed 
the design which they Implemented was a substantial advancement over previous 
construction. 
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In array technology, Europe has long been using large ancenn*, arrays, 
but with the advent of the United States VLA (Very Large Array), we can probably 
claim to be the current champion. 

The Soviets afld some U.S. researchers have proposed CETI programs using 
large apertures In space. At the moment, there Is little question that the U.S. 
has a substantial lead In the technologies that might enable such a structure to 
be built. Including an extrapolation of the Arecibo design to a space-based 
configuration which would not have the topographical limitations of Its Earth-based 
counterpart. 

For high frequency searches (10-100 GHz) the U.S. Is clearly outstripping 
any rivals both in ground-based instruments and in consideration of space-based 
devices free from the substantial atmospheric degradations which appear at these 
frequencies. 

(b) The Receiver. In the microwave window (1 to 100 GHz) there is one type 
of receiver which is clearly of pre-eminent performance: the cryogenically cooled 
maser amplifier. The U.S. is the unquestioned leader in this technology and seems 
likely to remain so in the current funding environment. These receivers may 
ultimately be required for space-based operation which will require long-lived 
closed-cycle cryogenics. Here again, the U.S. is probably well ahead i.i such 
developments, although there is no particular reason to suppose that oth'r could 
not advance to this level rather quickly if they so desired. 

(c) The Detector and (d) The Signal Processor. The key requirement for both 
of these devices is accommodating enormous complexity at reasonable cost and power. 
For example, the most promising type of detector is a spectrum analyzer of 
millions or billions of channels, and the signal processor is then a device which 
can handle this large output and discern which data are worth saving. In order 

to do this at reasonable cost the most promising current technology involves the 
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htavy use of large scale Integrated circuits (LSI). Here again the U.S. Is the 
unquestioned leader In the appropriate technology, both In circuit and system 
design. 

(e) The System Controller. For a search system to operate efficiently over 
the many years required for some substantial hope of success, the system must be 
aut<»iated. The system controller Is defined here as that device which will permit 
such operation. At that moment, control of a large antenna facility and Its 
associated equipment Is being developed by the U.S. Deep Space Network. Tnus, 
this Is probably the system furthest along for this effort. However, there is 
reason to believe that many others would be capable of this technology, as the 
autcmiatlon processes are straightforward and can be Implemented with any of a 
number of technologies. If space, mass, and power are not particular problems. 

Intense Interest In the Soviet Union In non-technological aspects of SETI 
was evidenced at the Congress; e.g., the use of Intelligence technology, biological 
evo'jtlon, the character of messages, etc. Many papers have appeared In this area, 
but they seem to be rather soft and speculative. Elsewhere, as In the U.S. publi- 
cations cited earlier, there is also considerable Interest because of the general 
appeal of the subject, but little substantive work. The papers from Eastern European 
counties are highly speculative, difficult to follow, and do not contribute very 
much to the science of technology of CETI or SETI, with the possible single exception 
of Dr. Rudolf Pesek of Czechoslovakia, who has a firm theoretical handle on SETI as 
a whole. 

F . Bioastronautics 

The lAF 8th Invited Lecture, presented by Professor O.G. Gazenko of the 
USSR on the subject "Man In Space Today and Tomorrow", gave some general results of 
the scientific Information gathered from a broad L->R program of pre- and post- 
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fUght cosmonaut examination. Gazenko reviewed the reactions of the body's func- 
tional systems during the adaptation process; c.g.. In cardiovascular activity; In 
the muscular systems; In bone tissue (Including the calcium deficit); and the 
decrease In erythrocyte count, as uelt as prophylactic measures, medical super- 
vision. and flight safety. This excellent review paper unfortunately did not 
establish the characteristics of man as a subsystem having some very real frailties. 
We need to understand this subsystem better If man Is to do all the things that the 
engineers expect him to do In space. 

Of the remaining 18 papers In the two Bioastronautics sessions (Nos. 13 
and 19; see Appendix A), 15 were by Soviet authors and two by Czechoslovaks. The 
eleven most significant of these are summarized briefly below. 

In Reference 51 the author suggests that the well-known differences In 
radiation resistance may be due to Individual functional characteristics of organisms. 
Experiments had already been reported aimed at establishing correlations bftween 
the functional state of the organism prior to Irradiation and the subsequent 
differences In radiation resistance The report summarizes the results obtained 
In the author's laboratory with experiments with animals. He concludes that "the 
experiments presented In this paper showed that the functions of urine, electrolyte, 
excretion, corti coadrenal activity, and intensity of metabolism on the one hand and 
manifestations of radiation resistance on the other hand are related by nonlinear 
relationships suggesting an unfavorable prognostic significance of the extreme 
values of spontaneous valuablllty of the functional parameters used". 

The author has published only one paper which does not seem related to the 
present article. We are not aware of any serious attempts In the U.S. to follow this 
line of research, nor do we feel that It would be of particular value. The USSR has 
typically placed more emphasis In the radiation aspects of space flight and should 
be competent. 
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The «ain author of Reference 52 has published eleven previous papers deal- 
1n9 with vascular responses to space flight. The other authors have contributed 
approxlMtely thirty-six papers In the area of space cardiovascular physiology. 
Although the USSR has followed the lead of the U.S. Skylab experience, their total 
capability still does not match ours. We have continued to develop new measurement 
techniques, and It Is expected we will remain ahead In this area. 

Reference 53 presents an attempt to correct the changes In fluid and 
electrolyte metabolism using drugs. The paper contains some new and useful drug 
reaction Information. The authors of this paper have published many previous papers 
related to the subject matter. The U.S. has had a continuing program of pharnw- 
cologlcal agents as applied to calcium loss and orthostatic tolerance with bed rest, 
but not overall fluid and electrolyte metabolism. Since we are not sure of the 
mechan1«ns or adaptive significance of some of the changes in fluid-electrolyte 
metabolism. It would seem risky to apply pharmocological correction. It . 1 p^>ears 
that the USSR does not agree and has conducted many experiments with phanvacolooical 
countermeasures . 

References 54 and 55 deal with specific aspects of the overview paper. 
Reference 56. The experiments were made on Wistar rats who had spent twenty days on 
board the Cosmos 782 space biosatellite. Results obtained with these animals wt're 
compared with results obtained with various cont»ol groups. The authors conclude 
that “the weightless state does not represent a severe stress stimilus, since the 
activation of both cortex and medulla by the adrenal failed to show the character- 
istic signs of a chronic and severe stress. The weightless state as a .iwponent of 
space flight can be considered as a stress stimulus with no oreat final impact in 
the activation of the adrenal-cortical and medullarv system". 
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The iMln task of the experiments carried out during this flight was to 
further the study of mechanisms of the effect of zero-g and altered g on the 
morphogenesis, structure, and physiology of animals and plants. The blosatelllte 
Cosmos 782 was equipped with a centrifuge which made It possible for the first time 
to carry out In space an experiment to study weightlessness and artificial gravity 
effects on a comparative basis. 

Genetic Investigations were conducted on fruit flies, and the findings 
demonstrated that weightlessness cannot be an obstacle for normal growth and 
development of drosophila flies. One of the four US/USSR joint experiment on Cosmos 
782 was a study of Fundulus heteroclltus eggs and fry. The study found that embryo- 
genesis of fish has demonstrated that weightlessness may Influence the embryonic 
development at the very early stages that precede gastrula; however, abnormalities. 

If they have developed, disappear In the course of subsequent growth. Experiments 
with the higher plants. Including pine and crepis seeds, were also conducted to 
examine the spatial orientation of over and underground organs of plants grown in 
weightlessness, and to study the anatomy of support tissues and the state of nuclear 
structures In merlstematic cells. These experiments have vividly demonstrated that 
geotropism Is not a genetically determined property. It Is of exogenous nature and 
n«y manifest In response to environmental changes. However, It seems very likely 
that polarity of the primary growth of roots and shoots Is genetically determined or 
programmed. 

Reference 57 describes experiments with male rats which were irradiated by 
220 and 800 rad of gartma rays within 24 hours during the flight aboard the blosatel 
llte Cosmos 690. In the terrestrial modeling experiments, animals were irradiated 
with the same doses and examined In the same way. The increasing triglyceride and 
total cholesterol concentration In tissues, the increase of liver triglycerides, and 
especially the Increase in bone marrow triglyceride concentration were more intensive 
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In animals Irradiated aboard the blosatelllte. On the other hand the reparative 
processes In these groups, as compared with the terrestrial experiment in animals, 
were more perfect. 

In the experiment described In Reference 58, the authors report that a 
long-term (20 days) space flight of rats on board the biosatellite indicated some 
biochemical changes in their skeletal muscles as compared with ground-based syn- 
chronous and vivarium controls. In fast skeletal muscles there has been an increase 
of 6P “a" activity, while total and enzymic catalytic activity was retained. The 
change of GP "a" activity was Irreversible and was maintained on the 25th postflight 
day. Dehydration of m. plantaris and m. phrenicus disappeared on the 25th postflight 
day. The authors conclude by saying "an analysis of data leads to a conclusion 
about necessity of creation on board the spaceship of artificial load on slow-twitch 
antigravitational skeletal muscles". 

Reference 59 concludes that neither the space flight nor the irradiation 
of rats by 220 and 800 rads for 24 hours caused any substantial changes of 
deoxyribonucleoprotein and nucleic acid amount in liver. In contrast, a consider- 
able decrease in nucleic acid amount and increase in the level of soluble polyde- 
oxyribonucleotide occurred in spleen of rats exposed in space flight environment, 
p*^bably as a result of so-called gravity stress. No accumulation of effects was 
observed in rats irradiated in space, though the damage is a little more pronounced 
in comparison with the effect of single space flight factors. 

In Reference 60, detailed data are presented on the reparative processes 
in spleen, bone marrow, and peripheral blood of adult mice after continuous irradia- 
tion with daily dose rates of 50, IOC, and 500 rads, up to a total dose of 1000 rads. 
The white pulp in all groups was more aged than the red pulp. The bone marrow 
similarity appears to be almost normal within 28 days after outset of irradiation, 
and the changes in peripheral blood after irradiation and durimi recovery were 
similar to the changes in spleen. 
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In Reference 61 determination of the activity of enzymes Involved In 
animoacid metabolism In liver showed the marked Increase of thyrosine, amino, trans- 
pherase, and tryptophan pyrolasc activity In postfllght rats killed 6 to 10 hours 
after landing. The authors suggested the results Indicate that Immediately enhanced 
enzyme activity In liver could be the consequence of the exposure to acute stress 
factors. 

Perhaps the most Interesting new data in these sessions appeared In 
Reference 62, an "add-on" paper by the Soviets. Its purpose was to study the effects 
of the space flight environment on vestibular function (otolithic and that of semi- 
circular canals) as well as spatial perception function of the cosmonauts that parti- 
cipated In the ASTP, Soyuz 21 - Salyut 5, and Soyuz 72 missions. The paper gave new, 
exciting data relating space flight reactions to several vestibular tests done pre- 
and post-flight. Some unusual asymnetrles In vestibular function noted In the testing 
might have predictive value for space motion sickness. This was an excellent paper 
of new data. 

G. Unmanned Solar System Exploration 

The U.S. and U.S.S.R. are, of course> the only two nations who have con- 
ducted solar system exploration missions. Nonetheless, there Is Interest and 
activity In Europe and Japan In this area. 

Western Europe : ESA has excellent capability In spacecraft technology and 

Is developing a sound low-level capability for all aspects of unmanned exploration 
missions. Their mission design/software/operations state-of-the-art Is rudimentary, 
but by working with the U.S. they will be able to conduct missions. ESA continues 
to study other missions on the forefront of technology Including the solar probe, 
possibly solar sailing. Mercury orblters, etc. In particular, the technoloav required 
to shield the solar probe and still maintain communications represents a significant 
contribution to probe construction techniques (Reference 63). 
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West Germany Is building the orbit Insertion motor for the U.S. Jupiter 
Orbiter Probe mission. France continues to work on balloons and experiments for 
the Russian Venera prog»*am. The Netherlands Is Involved In a Joint U.S. venture for 
an Infrared astronoiny satellite. Britain and other European countries are developing 
synthetic aperture radar capability and other Instruments for planetary application. 

In summary, Western Euil%pe Is remaining active and Involved In planetary 
missions. The usual problem of limited resources and uncertain commitment prevents 
what Is possible from being realized. Technology advances In particular hardware 
areas (Instruments, spacecraft subsystems, etc.) seem to be continuing. Europe 
will continue to be behind In software, mission design, celestial mechanics, and 
navigation technologies, and this will probably prevent them from being an Independ- 
ent force In deep space exploration for the near future. 

Eastern Europe (other than the USSR): Little work Is being done In solar 
system exploration except for occasional papers tying U.S. and U.S.S.R. results to 
theoretical and/or Earth observational studies. Several papers from Eastern Europe 
at this Congress reflect some specialized work on such topics; e.g.. References 64, 
65, and 66. 

Japan ; Japan has considerable electronics capability and is developing a 
capability for building spacecraft subsystems. They showed some specific interest 
(at the University of Tokyo) in working with the U.S. on the Jupiter Orbiter Probe 
mission, but nothing materialized. Beyond their Interest In some subsystem areas, 
there has been no ,)apanese contribution In this topic; it Is possible that some 
will be forthcoming in 5-10 years. 

U.S.S.R. ; The Russians continue to maintain an active and significant 
planetary program. Their Venera program Is an outstanding success--both in engineer- 
ing and in science. Mary papers analyzing, utilizing, and elucidating results from 
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Veneras 9 and 10 are appearing In the scientific llt^l'ature. Including several at 
this Congress; e.g.. References 67 and 68 In the Unmanned Solar System Exploration 
session. In addition to the Invaluable methodology descriptions In these papers, 
which are Important In future mission planning. Reference 67's results are signifi- 
cant In adding to the understanding of Venus atmospheric turbulence, which ultimately 
will give us a complete picture of Venusian (and later Earth) climatology and meteo- 
rology. The success of the Soviet landings on Venus cannot be overemphasized— It Is 
an advance of technology. Indications are that the Russians will carry these advances 
further In the continuing Venus exploration program. 

At Mars the Soviet Union failures are as great as their success at Venus. 
This Is somewhat mystifying, since the technology requirements are not as great. 
Russian subsystem technology, especially electronics, seems to be less than it 
should be. The^r mission design ability appears sound and Is probably backed with 
excellent analytical capability. 

While Russian science Is well reported, their engineering Is not. A 
ridiculous paranoia about revealing future plans seems to exist, and details on 
mission and system design, spacecraft technology, and performance capabilities are 
almost always unreported. The USSR program Is far less broad than the United States, 
and outer planet missions, comet rendezvous, and other Ideas do not seem to be getting 
much attention. There does appear, however, to be a large number of workers In their 
planetary program, and about once every three months a paper or two appears on 
advanced Ideas (low thrust propulsion, gravity assist, outer planet mission Ideas, 
etc.). The Russian secrecy prevents us from knowing whether this Is the tip of an 
Iceberg or random Individual Interest. 

An Important matter for NASA attention Is the fact that although the 
subject of unmanned solar system explanation Is perennially one of the highest - 
Interest subjects at the lAF Congresses, the sessions this year were considered 
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wholly Inadequate by the AIAA delegates, principally because of the marked lack of 
U.S. support of the Congress In this area. It necessitated a number of Inadequate 
or Inappropriate "flVi-ln" papers*, e.g., References 69 and 70. In the light of the 
unqualified Viking successes, this was one of the most discussed subjects at the 
Congress. 


H. Fluid Dynamics 

The bulk of the papers In fluid dynamics at the lAF Congress appeared In 
the session on Fluid Dynamics Aspects of Space-Based Industry (See section A-4 above). 
Of the remaining five papers In Session 25 (see Appendix A), none of which Incident- 
ally were by U.S. authors, all were highly theoretical. Three of the five dealt 
with subjects having little to to with space technology, and there appeared to be no 
significant new Information developed by the other two, which were largely academic 
exercises. 

I. Earth and Ocean Dynamics 

Of the six foreign papers presented In this session (see Appendix A, Session 
26) only two were considered by the U.S. delegates to contain advanced technology 
elements. Reference 71 demonstrated a successful technique for determining orbit 
perturbations (it was able to detect a 25 cm orbit perturbation, as compared with the 
usual “V 2 m resolution), by analyzing sequential passes of 6E0S-3, and Reference 72 
presented what appears to be a valuable procedure for high-accuracy calibration of 
satellite altimeters. Developed for Seasat, it is to be tested using j Black Sea site. 

J. Earth Observations 

The sessions devoted to this subject at the 28th lAF Congress Nos. 29,42, 
and 47; see Appendix A) included no less than 20 non-U. S. papers; and it has been 
decided by the Programme Committee for the 29th Congress (in 1978) to make Earth 
Observations one of the major Symposia, with perhaps 5 or 6 sessions at Dubrovnik 
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In 1978. Yet, despite the extremely high International Interest In this subject, 
which Is perhaps the most Important practical application of space technology to 
follow communications and meteorology satellites, there was a disappointingly meager 
show of foreign technology at the 28th Congress. 

Several of the papers simply presented summaries of specific uses of Landsat 
(References 73-75), all of which are familiar to NASA. The only substantive USSR 
papers (References 76-83) were all theoretical studies, and although they demonstrate 
an excellent understanding of microwave sensing theory, the Soviets have released 
little or no data since Cosmos 243, which first flew a passive microwave sensor In 
1968 (prior to the U.S.). The French papers (References 84-87) dealt with relatively 
primitive technology vis. « vU both current Landsat and the forthcoming Landsat C and 
0 efforts. Perhaps the only Innovative foreign paper In the three sessions was Refer- 
ence 88, (*) which, although technically naive, nevertheless raised an Interesting 
prospect for determining first-order ozone concentration estimates. 

K. LIghter-than-AIr Systems for Space Operations 

The only significant foreign technology In this session (Reference 89) Is 
the French superpressure balloon design to be utilized as a Venus atmosphere probe 
In a 1983 Soviet Venera project. The design Is well established as to missicr 
requirements; systems data such as Earth/Venus transit requirements, deployment 
and Inflative sequences, flight conditions (e.g.; gas loss due to diffusion and 
leakage, thermal flux, vertical-wind variations, overloading due to skin particulate 
collection, etc.); and specific reference design features such as balloon size, 
material and structural design, sensors, pressure regulation devices. Inflation 
subsystems, etc. 

Although buoyant probes were considered for the U.S. Venus orbi ter/probe 
system, they were not selected. This paper could be of some Interest for subsequent 


{*) This paper was addea at the Congress 
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U.S. mission consideration. Note also that some of the technical data utilized for 
the reference design are discussed In a general French survey paper (Reference 90). 

L. Propulsion 

Papers presented In these sessions (Nos. 31 and 36) which were Identi led 
as having particular significance are listed here as References 91-97. Key elements 
of significance In these papers were as follows: 

(1) Reference 91: The review of HM-7 (Arlane third-stage propulsion system) 
highlighted a number of developments comparable to U.S. efforts on high-performance 
liquid oxygen/llquid hydrogen rocket engine systems. In view of reduced U.S. (NASA) 
efforts In this discipline, this development represents a potential area for future 
European competition; e.g., In the sorely-needed advanced orbit transfer vehicle 
application. 

(2) Reference 92: This paper Introduces an interesting theoretical approxinia- 
tlon to the POGO instability characteristic, permitting simplified preliminary engine 
design approaches to avoid this bothersome phenomenon. 

(3) Reference 93: Again, an interesting theoretical approach to the truly diffi- 
cult (but critical) problem of liquid-propellant engine startup. Should the hydro- 
dynamic model proposed in this paper be validated experimentally, it could offer 
significant reductions in preliminary development testing requirements. 

(4) Reference 94: Another theoretical analysis aimed at modeling cooldown require- 
nients, with potentially significant implications for reducing experimental requirements 
to establish these parameters. 

(5) Reference 95: This paper indicates a high level of development in ion pro- 
pulsion engine technology, which will be required extensively for future large- 
structure development, configuration control, and station-keeping as well as for 
present geostationary satellite station-keeping requirements. The technological 
capability indicated by this paper is comparable to current U.S. developments in 
ion propulsion. 
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(6) Reference 96: This paper, which bears on plasma propulsion, demonstrates 
a rather sophisticated Soviet capability In experimental dense-plasma diagnostics. 
Indicating some value in searching for comparable sophistication In plasma diagnostic 
techniques not propulsion-related; e.g., gas lasers. 

(7) Reference 97: This paper Is a relatively simplistic solar sail study. 
Indicating a level of capability far below that of recent JPL studies. However, the 
application cited as an example In the paper, a Mercury mission using the Arlane 
launcher, suggests a potential area of competition for NASA now that the U.S. solar 
sail project (for a cometary rendezvous) has been shelved. 

M. Space Rescue and Safety 

The state of foreign technology In space rescue and safety Is basically 
several years or more behind that of the U.S., principally as a result of the much 
more Intensive and broad-scope U.S. effort In manned and unmanned space missions 
during the 1970' s. Missions such as Apollo and Skylab placed man In space for 
continuous periods as long as 84 days and at distances as far away as the Moon. 

As part of these unique program accomplishments the safety and rescue technology 
was advanced considerably more In the U.S. than in other countries, although the 
Soviet participation in the Apollo/Soyuz mission, which illustrated potential space 
rescue capability, obviously added considerably to their space-rescue technology. 
Currently, the space shuttle program is building on the U.S. technology base. 

Future foreign development w^ll probably continue to lag those of the U.S. in space 
rescue and safety. 

Space rescue efforts and capabilities per se have not been discussed by 
the USSR to date, other than in the Apollo/Soyuz mission. One receives the impres- 
sion that the value of life and comfort In the USSR system is reflected in the 
reduced attention given to the duress to which cosmonauts may be exposed; e.g., less 
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elaborate treatment on landing as v«11 as total unconcern about potential problems 
which led NASA to Impose medical quarantine examinations. 

With resp"ct to recovery following Earth surface touchdown, Japan and 
Europe are quite active In International rescue efforts. The USSR Is a comparatively 
new member of ICAO. Safety statistics and accident prevention are cloudy areas, 
and the USSR does not discuss them There Is little USSR activity in response to 
emergency situations Involving vehicles/personnel of other nations, although they 
have participated in International maritime rescue discussions. 

Foreign methods In several specific rescue technologies outdistance those 
In the USA In a numoer of cases; e.g., mountain rescue techniques carried out by 
overflying aircraft or rescue operations involving touchdown on mountainsides; 
fishing vessel fleet response (communications possibilities and mother ship); 
emergency transmission equipment on vessels; organized volunteer response to 
shipping difficulties; and organization of medical assistance communications to vessels. 

Foreign developments discussed at the 28th Congress (Session Nos. 37, 48 and 
Current Events III) represent some excellent systems, some of which have the same 
objectives as those addressed by NASA in several experimental projects, particularly 
Satellite-Aided Search and Rescue. The development reported by FP.G for maritime 
purposes (Reference 98) (*) may in the future be applied to aircraft search and rescue 
operations. It is receiving good attention and is appropriate to this report because 
It transmits directly to satellites for maritime use on L-band frequencies and does 
not involve the more complex accommodations that would be required if the frequency 
406.0-406.1 MHz were used for the "ground" transmitter. 

Other papers of interest included Reference 99, in which Beregovoy's 
approach to identifying 50 common words is innovative and professional. He had 
earlier pointed to the need for a simple universally understood space language to 


(*) This paper was added at the Congress 
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avoid misunderstandings. In general* It seems that the USSR devotes much more 
effort to means of evaluating potential degradation in human performance aboard 
spacecraft. It might be Interesting to consider why this may be so; less rapport 
with the individual? In Reference 100, Popov, whose work bears following, reported 
how he conducted "voice signature" possibilities for detecting unadmitted difficul- 
ties in spacecraft cockpits. 

N. Materials and Str ,' ~tures 

Papers in thir session (No. 34) concentrated on three principal areas: 

(1) The Ariane launcher (References 101-102), which is of decreasing interest to the 
U.S. with its current deemphasi*^ on enpendable launch vehicles; (2) thin-wall cylin- 
drical structures, of which the first paper (Reference 103) deals with the Space! ab 
module and is undoubtedly quite well known to NASA (it uses NASTRAN for its computa- 
tions); the second (Reference 104) is a rather classical treatment of the USSR 
radiotelescope parabolic antenna as rigid or flexible anisotropic shells of reso- 
lution; and (3) thermal problems with several different kinds of space structures 
(References 105-1071, none of which go beyond known U.S. research and technology 
capabilities in thermal stress and thermal vibration analysis using both semi-coupled 
and fully-coupled theories and, for complex structures, finite-element methods. In 
summary, there was little of innovative interest to NASA in this session. 

O. Astrodynamics 

The three "classical" sectors of astrodynamics have characteristically 
been trc Led in three separate sessions atlAF Congresses: (1) Natural Motion and 
Orbit Estimation (Session 3S; see Appendix A); (2) Optimization, Transfer and 
Rendezvous, and Station-keeping (Session 41); and (3) Attitude Dynamics (Session 45). 
Recent progress in all three of these sections as evidenced at the 28th Congress ir 
Prague has been summarized in Reference 108, which identified the two principal 
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new areas (both In the Attitude Dynamics section) as (a) flexibility and shape 
control, required for large solar arrays, radlotel escapes, and large communication* 
system antennas, and (b) the coupling between the motion of liquids contained In 
satellite tanks with the overall motion of the satellite, particularly In spinning 
satellites. 

Specific papers of Interest In these and other areas of astrodynamics 
presented at the 28th Congress are described In the subsequent paragraphs. 

Five foreign papers (References 109-112) were identified by the AIAA 
delegates as being of some significance. Reference 109 utilized approximations 
from matched asymptotic expansions, used in the stability analyses of periodic 
orbits, for the estimation of the number of star collisions in the galaxy. This 
is a result of considerable scientific interest to astronomers, but it is also of 
interest to NASA in that it demonstrates the extremely broad applicability of new 
analytical developoents in periodic oH)it stability analysis. 

The use of atmospheric decleration for Mars orbiter insertion as described 
in Reference 110 was considered by AIAA delegates as being quite feasible, and this 
paper was identified as a typical example of high-quality Soviet astrodynamic 
analysis capability. 

Reference 111 was identified by several delegates as being a particularly 
significant development in the analysis of large- structure deployment mechanics, 
especially stability criteria. Reference 112, which treated the problem of optimum 
gyrodamper orientation, was considered by the AIAA delegates as one of the 
analytical highlights of the astrodynamics sessions (it has since been invited to 
appear in the Journal of the Astronautical Sciences), as a prime example of hybrid 
attitude control concepts, i.e, combination of passive gravity-gradient stabilization 
with a gyrodamper system. Reference 113 was identified as a good analysis of the 
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conpltx astrodynMifc systm of o s«to11tte with s^«1tr pantls, but suffered from 
Its neglect of radiation pressure effects. 

To summarize the state of foreign capability In astrodymamics vU a the 
U.S., the French. Russians, and Germans show the greatest degrees of sophistication. 
In that order. The Russians are hampered by poor computational equipment, although 
the gap seems to be closing. The French strength Is greatest In applied mathematics; 
th^ are weakest In the guidance area. Both European and Soviet abilities In 
analytical trajectory optimization and orbital analysis and estimation procedures 
are comparable to those of the U.S.; their numerical optimization techniques are 
catching up to us. European attitude control capability Is abreast of that In the 
U.S., but Information about the Soviets In this area Is poor. 

More specifically, the French, particularly Marchal and Marec (who was. 
Incidentally, trained In aerospace science at Princeton's graduate school), are 
leading authorities In celestial mechanics and trajectory optimization, and also have 
very advanced and Innovative spacecraft control hardware (CALTUS low-level acceler- 
ometer, magnetically suspended reaction wheels, etc.). Soviet theoreticians, 
especially Sarychev and Beletski, are very advanced. Sarychev's practical analyses 
support spacecraft design, but he does not appear to Interface with the design 
engineers. Beletski does highly original theoretical work. 

In the specific area of attitude dynamics and control highlighted by 
Reference 108 as the primary area for current astrodynamic Innovation, emphasis In 
Europe, as well as In the U.S., Canada, and Japan, seems to be on the attitude 
dynamics a'd modeling of spacecraft with flexible and/or deployable movable members, 
as well as on the application of modern control theory and computers to provide 
expanded on-board control capability to accommodate such vehicle flexibility. Three 
recent International symposia (besides the 28th lAF Congress) have been held on this 
specific subject (References 114-116). 
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The Soviets have not produced many papers on the effect of flexibility on 
satellite attitude dynamics and control, but have enphasized closed-loop active 
control systems and also hybrid- type control systems (e.g.. Reference 112). Reference 
117 demonstrates the importance they place on closed-loop automatic control systems; 
Petrov's authorship of this paper is significant. 

P. Space Observations of Long-Term Climatic Changes 

The subject of possible climatic change due to fossil-fuel combustion- 
gei.erated carbon dioxide and particulates, as well as powerplant thermal dissipation, 
has becnne one of considerable global interest and concern. This new Symposium 
(Session 38) was instituted at the 26th lAF Congress to explore the applicability 
of satellite observation programs for definitive monitoring of such changes, to 
improve on the ability to detect and identify them early enough to implement corrective 
policies. 

The bulk of the effort in climatic-change analysis has been in the U.S., 
with the notable exception of the Austrian-based internationally staffed Inter- 
national Institute of Applied Systems Analysis. Although no technology, foreign 
or U.S., yet exists in the utilization of space-based observation techniques for 
monitoring of such changes, one of the two foreign papers given at this Symposium 
(Reference 118) is of special interest because of the primary role its author 
(W. Hafele) played in developing world-wide recognition of the near-term potential 
magnitude of the CO2 problem. 

Q. Spacecraft Power Systems 

By far the most significant paper in this session, in the light of subse- 
quent developments, is the quite detailed Soviet description (Reference 119) of 
the Topaz space nuclear reactor's thermionic generating system. Technical papers on 
this system have appeared regularly in the Soviet journals since the late 1960's, 
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along with equally detailed descriptions of the thermoelectric Romashka reactors, 
but publication of so detailed a description at an International meeting Is relatively 
rare. Topax. Incidentally, was probably the power system In the satellite which 
Impacted In Canada recently. 

It Is particularly Interesting to note that the Soviets continue to 
develop the In-core thermionic concept, whereas the only recent U.S. efforts (at 
Los Alamos and JPL) have considered only out-of-core thermlonics. Clearly, therm- 
ionic technology Is one area In which the Soviets seem to have a good lead over the 
U. S. 

A second Soviet paper of significance (Reference 120) suggests a relatively 
direct approach to the control of a space nuclear reactor, utilizing a mechanical- 
thermal servo system to "un-complicate" the normally complex automatic control 
system needed for such reactors. One U.S. delegate considered this a major step 
forward in the kind of thinking the U.S. nuclear engineering community needs to be 
exposed to. 

The only other new concept suggested by non-U, S. authors in this session 
(Reference 121) was the use of hydrogen and oxygen as an energy storage medium for 
interplanetary missions, with replenishment by electrolysis of water during planetary- 
flight periods. Although the concept does not appear viable as a storage mechanism, 
it is interesting because of its conceptual similarity to recent U.S, (General 
Dynamics) proposals which utilize excess shuttle mass capability to ferry water to 
a solar-powered space-based electrolysis facility located in a modified shuttle 
propellant tank carried all the way to orbit. 

A post-deadline paper, (Reference 122) suggested the idea of using high- 
temperature radiators on the backs of solar-cell power modules employing concentra- 
tors. The author's projected specific mass of 5 to 6 kg/kWe does not seem likely, 
however, in view of the reduced efficiency of photovoltaic cells at higher tempera- 


tures . 
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R. Space Relativity 

The consensus of U.S. delegates to the Congress was that aside from the 
US/FRG Hellos mission, there was little foreign activity In space relativity research, 
and essentially none In advance of U.S. work In this field. Only one paper (Reference 
125) was highlighted as having some significance. This solar probe concept suggested 
unique technology approaches for shielding the probe and maintaining communications 
In the near-solar environment, which could represent significant contributions to 
solar-probe construction methodology. 

None of the other three foreign papers (References 124-126) were considered 
to represent advanced technology or concepts. 
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International Po*sne\. Calif . I SA 


Monday September 26 
5 00 PM Room A 


Current Events Session I 


Space Sbulfir Elixhl Tr«t Report 

M vron s Malkin. S/vir Shuttle Program, 
\ |S -1. H ashtngion. P { . ( ,S5 


Tuesday September 27 
9 00 AM Room C 

Session 6 

Communications Satellites Symposium 


2: Communicatlona Satallltes - 

QtmaUomA 

Systems 

CfFChafrman. 

RC COLLETTE (ESTEO 
A GROMOV (IFRB) 

7745 

Cawdlan SnuOlte Telecomamnicatloiia Pla« 
for llu |9Se^ 

P Chtniuck. rSlESAT Canada. Ottawa. 
Ontario. Canada 

7746 

Fuenre IP4TELSAT SyiM (PoM-ISSSl 
Plaaiitef . A SteCna Report 

H 1 Van Trees, Commtiiucattons Saiettne 

Corp.. Washmaton. DC . USA 

77-1# 

Molti-OeetiMtfnn fCIrcolBr) Tfanaabaiom in 
the Satellite Cornmnakatlon Systems la the 

USSR 

L Va. Kantor. Inttn'tnmoi Couned. USSR 
Acadtmv of Sciencts. Moscow. USSR 

77-11 

The hUiropcnn Refioiial CommniiicBtfonft 
Saleittie Sssfem 
JC Raison. C£Pr. Centre 
Spatiaies. Issr-ies-MouUneaux. France, and? 
Banholofne. European Space Agenev. ESTEC. 
Voon/w(/A. The Netheriands 

77-12 

Operatioont Systems - MARISAT 

T J Keilv. Scienti/ic Atlanta. At/anta. Ga . 

USA 

77-13 

The M AROTS Propfamme 
O J Hapa. Sorwegmn Teiecommuntcettons 
Admtnatratton, Oslo, Norway: and J A 
Vandcnkcfckhove. European Space 
A (tencr / ES TEC. Noordwtfk . The Netherlands 
77-14 

The EC's Safrlllle and Possible Opera tional 
Derieatiscs 

C Wcarmoulh. Hawker SuUMev Dynamics 
L Id . Stetenage. Herts . U K 


Tuesday /September 27 
9 00 AM^^oom 6 

Session 7 

Symposium on Space-Based Industry 

Bioastronautics I^The Engineering of 
Life Science Payloads 

Co-Chatrmen 
R S JOHNSTON (USA) 

H OSER(ESA) 

77-241 

Mrthoth of Inrressinp ETficiency of Ser%icinp 
I mip-Term I ifr Sopport S>strms of Manned 
Spacecraft 

B A Adamovich. B B bpixov. O G Ter- 
Mtnawan and (.i S Ratncr. tntrnrosmos 
Council. t‘SSR Academy of Sciences. Moscow. 

( SSR 

77-242 

Biomedical Aspects of Maslerinp of Outer 
Spnrr With the Aid of Remotely Controlled 
lievirr^ 

ii I'la/cnko. \ I Mvsvntkov and V P 
\cki 4 v»>v. Intercoxmos Council, CS.SR 
Atademx of S*icntW. t'SSR 

77-243 

A sind> of ilir ( tew Metabolic f 'ontribntion 
into the Space Cabin Atmosphere Durinp Spare 
I liphK 

k P S.ivin. 1 . K N Mikov V V R\/hkova. A I 
tiofvhunovj. > II G Nefedov. V \ lepsk\ 'nd 
\ V Akvenov Iniertoxmox Council. CSSR 
Acaderm of Si /eff«rv. MttscoH, CSSR 
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77444 

el Erotafkal PiKlN>log)i Dvriiif 
Pioloagtd Eiicloniraft 
A A. Loicv. V.l. Mvasmkov and M.A. 
Novikov. /MmtDfjwuc Coa«Ktr. USSJf Academy 
of Sc$eact%, Moscow, USSR 

77445 

Ob liw ProblnB at llB4toeoa Danter ia 
ProloBfNl Maaacd Hpacr Fttflu 

A. D Bonov. facattv of Phystci. Uawemty of 
So/ta. So/ta. Batgafta 

77446 

UHMBmi of ^Ua•daf4 l.^aipatai for 
Bfomreical '^Mcrfeib ^al^mamU 
M DirtrK'h. ^R^K}^ Brcf^. FftC 

77447 

Space Slttf^A Matllpir Parpose Eacttit> for 
Rcteardl la Spacdab 
P Junk. ERSO, Bremen, FRG 

7744B 

Eagiacrrii^ and SiawlilioB of Life Scfeace 
SpMelBb bpetbaeali 

B. Buvh. J Rummel and R S Johnvton. \*A5i4 
Johns€m Space Onirf. Houston, Texas, USA 


Tuesday /September 27 
9:00 AM/ Room A 


Session 8 

Symposium on Space-Based Industry 


Co-Chetemen: 

J BIUINOHAM (USA) 

P. PESEK (CwcboslovsKla) 


77^44 

Tbt Dtilta of Groaad-gaicd Aateaaas for 

sen 

S. V<Hi Hocriter. Nattonaf Radio Astronomy 
Obsenatorv. Green Bank, Va , USA 
77^45 

MatiaH ka and D>aaailci of tbe latentrllar 
mset Prplecf Icaiai 

A A Ftlyukin and U N ZakifOv. fntefcaamas 
Conned, USSR Academy of Sciences. Moscow, 
USSR 

77^47 

kJeaieaii of SUafcg) la ibe Pn^Mwed laWal 
PbBMft Of sni 

ex. Scegcr. San Franctsco State Umvtrsttv, 

San Francisco. Cattf , USA 

77-A46 

An Eaperkaearal Protocol for a Scoieb for 
Radio Sitaab of eahra-Tcrmtitel Orlgia in ibe 
P r w eo c e of Mao-Made Radio Fieqaeacy 
Hoarcet 

R E EdrisiMi. Jet Proputston Laboratory, 

Pasadena. Cattf. USA 

Tt-Ate 

Oo ibe Active aad Passive C'liTI from tbe fiartb 
SoteOite Ofbll 

M SubotouiK'r ct al , Potnh Astronauttcat 
Soi'ietv, HaruMw, Potand 


Tuesday /September 27 
9.i)0 AM/Room P 


Session 11 

Round Tatle on Sdenlltlc and lesal 
Aspects of International Cooperation 
In Remote Sensing 

Organized by tbe Intemationai 
Acadamy of Astronautics 

CtyChstrmen 
P CON^ENSOU (Franco) 

V KOPAL (CzocbosiovaKta) 

Speakers: 

M.C.M. Wfaier. Spacetab Program. Furt»peen 
Space Agency. Pans. France 

V.O. Bordoaov. Institute of State and Law. 
USSR Academy of Sctences. Moscow. USSR 
S.E. Doyle. Internattortat Program, .\.45.4 
Headquarters, Washington. DC . l'S.4 

M.A. Ferrer. Institute of Air and Space I «nv. 
L'nnersitv of Cordoba. Cordoba. Argentina 

A.Y. Koadratyev. Department of Atmospheric 
Phrstes. University of Leningrad. Leningrad. 
USSR 

a. Laffenaaderie, European \pa%c Agem v. 
Pans. France 


targe Structures In Space 

Co-Chairmen 
R. KUNE (USA) 

EM KNOERNSCHILD (FRG) 

77-63 

Ptanaang for C'ootiniclloa Pm|eca la Space 
J Dtvlicf. S4.S.4 Headquarters. Ikashtngton. 
DC. i^SA 

77-64 

Space Poner Staliom: Space ('aouractiaa 
Traaspomiioa aad Pre-Devetopmeol. Space 
project Reqabnneats 

R PiUnd. S ASA Johnson SpoAC Center. 
Houston. Te\a\. t ’S.4 

77-65 

C'ompovltrv for l4irse Space Sintriam 
J V Cianbout. R J Rack and A J ('uterinv. 
MclHynneU r\*ugias A^trtyaauncs. Huntington 
Beach. Cah* USA 

77-66 

Power saiellilev: \n Lvahiaboo 

H O Ruppe. rnhnuai I nti ersttv of \lunn h. 

Munnh. f-RKi 

77-67 

lofmllely Bultl-I'p Space Radio Teievrope 
V I Biiiaka\. \ s CAamicha\a. I \ 

CiOf\hkov. c! al tntercitsmox CounxtI. / VS/f 
Aicitlcmi ot UiMiim. I SSR 

77-64 

lofra-Red Space lotefteromelrr 

t; B ShoiomiiNk\. O > PrilutNkv and \ !'• 
Rodin. Council. USSR Atatieim' ot 

Virmr^. USSR 

77-69 

\ibratiom aleaioim d'ane vttoclare >patnlr. 
PHaetprv cl appftrailcm de rapprmlir 
dvnamiqite \taH\hqat 

A BiMuginc. OSkRA. i'hantton - uhi\ Bagneux . 
Framr 


Tuesday ' September 27 
9.00 AM'Room D 

Session 9 

6th International Review Meeting on 
Communication with Ektra-Terrestrlal 
Intelligence (CET1 1) 

Organized by the international 
Academy of Astronautics 


Tuesday /September 27 
900 AM Room E 


Session to 

7th International Symposium on Cost 
Effectiveness in Space Operations 2 

Organized by the Intemationai 
Acadamy of Astronautics 

General Chairman 
BO HABER (USA) 

Cost Reduction in Space Operations 

Chairman 

HH KOELLE(FRG) 


77-4 55 

tlrgaairiag for Lfm-4'oM space f ranvportailoii 
I cc. N-tS4 Headquarterx. Hoxhington 
PC . I SA 

77.A 56 

Doabir Payioadv Laoneb wiib kiiaiir on 
l^rmlauoaarv Orbit 

R Hcrgoi. ('rntre Sational d ‘I tudex Sf^itiaU-x. 
ttn. Iranxc. jod M Thoh\. Centre SuiioHitJ 
d'ttudey SpatHMiex. Toulouse. krtinAC 

77-4 57 

Folurr |.ow-4'o»l Space Traavponaiioo Sv%lrm« 
4aalv«iv - Pari III: Prviiniinarv si/c 
Opilmirafloa 

I) Kodic. Mes\erMhmitt B*ylkosA BU>hm 
GmbH. Ofnibrunn, kRG, ami M M K<vllc. 
Jechnna! ( nnersits ot Berlin. Berlin. IRG 
77-4 5S 

Rrbabibiy Tradr-Off for C'ovi-F ffretivr SairBitr 
Svvtrms 

R ChautfiA^Ke. Centre Sanonal d't'tudes 
Spattahs. Toulouse. Fran\c 

77-4 59 

Maialaiaabililv aad Maimrimncr Optimiralion 
TrchaHiorv for RrovaMr Spacrcraft 

I I cuprn. Amsterdam. The Seiheriands 
’'7-4 60 

('oaerpiv and Proerdocev for I ow-('ovi 
production of fbr Sliotllr Tank 

(•I Smith, Martin Manetta Corp , \r»» 
Orleans, ta , (S4 


I . Pcrck. Outer Space Affairs Pn tynm. I nited 
\ations. Sew York. \ T . t’S4 

S- saito. Institute of lndm*nal Seienee. 

L niverstty of Tok yo. Tok ro, Japan 


Tuesday /September 27 
2V0 PM /Room C 


Session 12 

Communications Satellites 
Symposium 

3- Communications Satellites - Future 
Systems and Planning 

Co-Chatrmen 
HL VAN TREES (USA) 

VM KRYLOV (USSR) 

77-16 

Nralib. EdocaCion. Cattarr- Sfodt for a <*lobal 
Syvirm by SalrtHlr 

J Muller. Centre Sa/ional d k tudirx N/v/w/«*'. 

ftsulouse. Erance 

77-17 

Satrililr for Joint Maritimr and 4rronaoltcal 
Servicn 

W I Pntchaui. Satellite Systems I Ilf meerinf. 

ashmgton, D (' . and R Stammingrr, kuture 
Svtfems tne . Gaithersburg. Md .ISA 

77-|g 

Sirpv for Drvriopmrnt of an flpnalional I rlr- 
Hrallk SyMroi 

1 J pinvon. Auburn I nnersits. Auburn. Ala. 

ISA 

77-19 

( onmoniralioni Safrilite for PnMir srrvirr 

J P Wilhcrvp'Hm and I- U NtHwiHxl. PuNh 
Seri'iee Satellite Corisorttum. San Dteeo. Catit . 
ISA 
77.2a 

BroadcaM Sairttiir Plan at 12 <»Hr Band 
S K Sarkar. General Directorate of .Vwm PJ 1 . 
Bern Ssutzertand 

7741 

IJrvifo I acton 4f feeling f ommomcaiionv 
Sairllifr I ifriimcv 

R S!fau\»*, I ab*>ratories. 

Communications Satellite l\*rp . Clarks bury 
Md . and I R Owenv ISTtl SAJ. 

^ashinyton, DC , f 'S4 
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7742 

Past EipcHtaer-BuiB for Faiart Advamd 
Power SyfiMB for CooMMaicoikioi SalelftBC 
B. Ciohrtendt and J, Rath, A£C-T€itfunken, 
Hamdurg, FRC 


Tuesday /SeptembBf 27 
2:00 PM/ Room B 


Session 13 

Blosstronautics 2 

Sfiace Medicine and Applications 

CO'ChSirmen: 

A. £aonov (USSR) 

0. WINTER (USA) 


77.250 

On me PttsiMliiiM of Pm«cIIoo of Difrcrroccs 
hi ilw T o ten mc f of ladhidiiah to U» Effect of 
loiiiihit RaiBatioii 

M. Posptsil. Citchosiovak Academy of 
Setences, Prague, Czecfuxhwtkui 

77-251 

Ooe the Role of the WoriMl Vartelion of 
PhysMosical FoacBom for the Tolcroiice of the 
Sob|ecl to me Facton of Space FBplit 
A. Vaoefc, Ju P. Druzioin, A.M. Podhiznaia 
and i. ShMova, Czec/mslove^ Academy of 
Sciences, Prague, Czechoslouakta 

77-252 

Cardiovasciiiar Rcspoaieft la Space FVgliTs 
1.1. Bryanov. A.D. Egorov, V.A. Degtyarev 
and A.P. Polyakova, fnteremmos Couna/, 
USSR Academy of Sciences, Moscow, USSR 

77-253 

ProMeau of Retahittlalioa aad Recovery of 
Altered PbytlologkaJ Funclionr After S^ce 
Flight 

T.N. Krupina. B.M. Fyodorov. Kh. Kh 
YaruUin. N A. Brtaya, V.T. Oiefirenko and 
E.l Maisnev. /ntetcosmos Councti, USSR 
Acar^my of Sciences, Moscow, U^R 
77-254 

Pharmacological Correettoo of Chaagee io 
Flaid-Electrofyte Metaholbm Durhig Prolonged 
Bed Rest 

V.S. Shashkov, L.l. Kakunn, B.B. Egorov. 

A 1. Grigoriev. C.l Kozyrevvkaya. V 1. 
Bogdanov and Yu Yu. (3sipov, tntercosmos 
Council, USSR Academy of Sciences, Moscow, 
USSR 
77-255 

Remote Defivery of Heatlli Care~**Slarphac” 

N Bela^co. J Sionesifer and R.S. Johnston. 
SASA Johnson Space Center, Houston, Texas, 
USA 
77-25S 

Expe^oce io Vtiliaalioii of Preventive Load 
providing Soil for Prolonged Space Flights 
A S. Barer, G.I Severin, V.l. Siepanzrv and 
Ye P Tikhomirov, M/ercormos CtMrnrf/. USSR 
Academy of Sciences, Moscow, USSR 

Electric Dyoamk Catalheimofneter ns a Tool 
for Antomatic Measaremeni of Factors 
Delermittiag the Cooling Effect of Space Cahtn 
MicrocliroaCe 

L. Novak. Institute of BtophvsKS, 

Czechwlovak Academv of Soences. Brno, 
Czechoslovakia 


Tuesday /September 27 
2:00 PM/ Room f 


Session 14 

Scientific Spacecraft 2 

CO'Chairmen 
R E LO(FRG) 

A REMONOIERE (France) 

P TRISKA (CzechoslovaKta) 


774t7 

Spaedah Oabonid UOAR Insinuneai for 
Atatoephete Study 

J. Runavoi, Ceiure National deludes Spattales, 
Toulouse^ France 

77-lSS 

A Coapcnllve NASA/USAF lavftllgatWtn of 
Spacer^ Charing in the hiagnetoi^ere 

M.H. Bunn. Lot Angeles Atr Farce ^non, 

Los Angeies, Ca^tf * VSA 

77-1S9 

The Shmie Pallet SateOile Concept (SPAS) 

H. KcUeniicier and D. Onvidts. Messerschmitt- 
BiRkoW’Blohm, Ottobrurm, FRC 

77-190 

The Assess Programme - Prepariag for the First 
Spaedab FHghl 

D.l. Shaphind, i. de Waard and B. Noiand, 
European Space Agency, Parts. France 

77-191 

The Ftrsi Spaceldi Payload - A Joint 
NASA/ESA Vealwc 

R. Kennedy. NASA Heaekpiorters, B/ashmgtwi, 
D C., USA: and R. Pace. NASA Marshall 
Space Fbght Center, Alabama; and J. Collet 
and J.P. Sanfourchc. European Space Agency, 
Parts, France 

77-192 

The Fniat Object Camera for NASA's Space 
Telescope 

H. Schoille. A. Ortil and C. Rausch. Dormer 
Systems, Fnednehshafen, FRO 

77-195 

AK/KP. Airborne CoOMmilaiion-DiBlrihatkra 
Systroi witb laiermcdiaie Analog-lo-Digiial 
CcHiversioo 

B.l. Blazhke>ich, V.A Pognbnoy and I.V 
Rozhankovsfcy. Intercosmos Councti, USSR 
Academy of Scimcw. Moscow, U5^ 

77-194 

Aolomalic Control of Large Space 
Radiolekscopr Surface Slope 

V.l. Buiakas. A.S. CvamiclUva. L N. Lupichew 
and Yu. V Chekulacv, Institute of Control 
Sciences, Moscow, USSR 


Tuesday /September 27 
2XK) PM I Room E 


Session 15 

Symposium on Space-Based industry 

Fluid Dynamics Aspects of Space- 
Based Industrial Activities 

Part 1: The Spacelah Fluid Physics 
Module Experiments 

Co-Chairmen 
J BOUTTES (France) 

L Q. NAPOUTANO (Italy) 

77-196 

Posilioniag and Damping of Liquid .Spheres in 
Microgravity 

H Rodoi, CNRS, Meudon, France 
77-197 

Wetting of Solidv by Liqoidv in Zero (•ravifv 
Eaperiroenu 

J M. Haynev. Univerutc oj Bristol, Bristol. U A' 

77-IW 

Some problems on the Strocture of the Flonting 
Zone 

1 da R IV a and J Meveguer, Escuela Tecmca 
Superior Ingenieros Aeronauticos. Madrid, .Spain 

77-199 

Thermally indneed Convection Flows in l.ow 
Gravity Environments 

L.G Napoli la no and O C'ariomagno. /ntr/Zore 
of Aerodynamics. Unnerstiv of \ap!es. Staples, 
ftalv 

77-290 

Soihf-Liqoid Inleniclions in Gravity Free 
Menisci 

J.F. Padday. Research Do . Kodak Ltd . 
Harrow, UK 


77-l9t 

Liquid MoUona in Conlainert te Zafo^^vavity 
J.P.B. Vreeburg. National Aerfftpete 
Laboratory, Amsterdam, The Netherlands 

(For Part 2, sac Session 24, Tlmnday, AM). 


Tuesday /S^tember 27 
2:00 PM/Room D 


Session 16 

6th Intemafionel Review Meeting of 
Communiceflon with Extra-Terrestrial 
Intelligence fCETI 2) 

Organized hy the International 
Academy of Astronautics 

Co-Chairmen 
J. BILUNGHAM (USA) 

R. PESEK (Czechoslovakia) 

A Review nf CETl Activities in Nonh America, 
with a Dcscriplion of the Atgooqnin Ser xh for 
Exiraiefresirial Beacons at the 22 GHr 
Frequency of Water Vapor 
P.A Fddman. Herzberg InsMute of 
Astre^ysKS, National Research Council of 
Canada. Ottawa, Canada 

77-A49 

Review of Cnniempofary Gpiakms on the 
Problem of the Or^ of Life 

L M Muhim. Intercosmos Council, USSR 
AcatUmy of Sciences, Moscow, USSR 

77-A 50 

To the Problem of the DcTmition of IntelUgeiice 

I.M. Kran. Intercosmos CounaL USSR 
Academy of Sciences, Moscow, USSR 

77-A 51 

Advanced CETl Techoiqoes 
A T. Lawton. Shepperton. Middlesex. U A 

77-A 52 

Title to he anoeonLel 

N S. Kardachev. Intercosmos Coumd. UKSR 
Academy of Sciences. Moscow. US.SR 

77-A 53 

Nalorai l.aw for AN Scnheoi Beings 

E Fasan. \eunkirchen. Austria 


Tuesday/ Sep femher 27 
2 00 PM/Room A 


Session 17 

20th International Space Law 
Colloquium 1 

Organized by the International 
Institute of Space Law 

Pan A: Shonld There be World International 
.Space Agency? 

77-SL 01 

lotrodnctory Report 

E Galloway, VSA. and \ S Verc^hchctin. 
77-SL 02 

Observations on ICAO and an Evenioat World 
Space Agemy 

I H Ph Dicdcriks-Vcfschoor. The \erherlond\ 
77AI. 03 

l.e problemr des agences infemafionalcs 
I Herc/cg, Hungar\ 

77-SI. 04 

Observations sur one agence spatiale mondtalf 

F W Mon. Partunaf 

77-fsl. 05 

The Project of an International Spare Agency 
and the Bogota Declaration 

M MarcofI, Switzerland 

77-M. 06 

An Old proposal for the Esiahltshmenl and 
Operation of a World Space Law Center 

S Goro\c. VSA 


820 AIAA Bulletin 


Astronautics Aeronautics 





September 250ctobaf 1977 


Ptrt •: Maltm Mtlliv to tlir UfflaMoa 
Md/or PiiiHiiioa of Outer Spue o«d Outer 
Space Acfhrittcs 

7T^e7 

latroductory Repoft 
N.M. Matte. CanaUa 

rt^m 

Man c w Rdattat Dcfiiiliiwi aad/or 
DcitaBiMloB of Ollier Space aiMi Outer Space 
AeSritkt 

P.P.C. Maanappd. Canada 

n«Le9 

Wily lie NASA Space Siattk WOl Not Rcnaiie 
a SpMtfk AMtade to ir CioM at lie lofil 
Boaadary Eetatea Air Space aad Oaier Space 
G.P stoup, USA 


Tuesday/ SeptemiDer 27 
5.W PM/Room A 


Current Events Session il 

Dyaaaiir TcsSiig of Stroctatet aiii Rociet 
EaplBcft 

B. Riincka. Brno. CsorAos/oi'otio 


Wednesday/ September 28 
9M AM /Room C 


Session 16 

Communications Safeffftes 
Symposium 

4. Communicatiofis Satellites - 

Experimental 

Systems 

CryChatrman 
A H. DaCOSTA (Brazil) 

R S6RRAOEIL (France) 

77.Z5 

Tie Propraimac of £xprriiiieiit% Piinaed for 
Ole OriPal Tetf SaleOilr 
P Bartholofne. Europfan Space 
Af^nev /ESTEC. The ^efhcrlamh 

T7.2S 

Rftallt of lie SYMPHOMT N>\lefii Operaliom 

I Muller. Cen f re Safmru/ (/'Ff tides Spunufes. 

J (Htiouxe, France 
77-27 

RmlU of ATS-6 AIDSAT Ktprrimriil 

J K Wilhelm cl al , Aceot'v for /nternattonal 
Deteiopment, Wa%hmj(ton, P C , L SA 

7T-M 

Cotnoiaoicaiiom Tccioolof^ Nalellile MoiHe 
Teraiiaal Ditatler I'cMiuiiiiaieatioiM tAprrimeni 
N R Helm. COMSAT t.ahoratones. 
Commumcaiton.'s SaielUte Corp . ClarK^hurJl, 
Md , USA 
77-29 

Tcelmical lAperimetiK oHi t'TS 

Cl R Thoma. Lister Hill \aftonal Center u>r 
Btomedteal Communicatuyrxs, Bethesde, Md , 

( S! 

Ttperiioeaial S>ttrai of Japaorte Satellitf, 
Kaplafentig Tett SatrlUir Type II <TTvll>. 
(KIM-21) 

J Tabata. M Ohara. > iNhirawa. T IshiJa 
and N fugono, Sational Space Development 
Azenew Tokvo. Japan 

77-31 

Satellite T\ BroadcaMinit system *TKRS> ' 

S \ Bmodich. Intercosmos Couni il, t SSK 
\ijdemv of Silences, tfinifm, ( SSR 

77-32 

Tie SIRIO-SHF K\perimeat%. Pre-lounci lest 
RcmiIu and Further Profuigiiiofi F%|>erimefii<i ~ 
l>eter(piioa 

S Tif ro and I .S ( lahoh ( orielh. TeU*\f\j:{o. 
Rome, ftalv 


Wednesday/ September 28 
9M AM /Room B 


SiffiSion 19 
Bioastronautics 3 
Space Biology 

Co-Chairmen 

OG. GAZENKOfUSSR) 

M. PtANEL (France) 


77-2S9 

Study of Meciafiiimt of Piytioloi Ei c a l Effects 
of Wdaitletsaets in the COSMOS 782 
E&perifueol 

N.N. Guro^^ky. O t'l Gareoko, I Ahien.. 5 
Baranski. O Winter. A M Guentn. E A Uym. 
L Macho. V V Ponugalov. L Sabo. L V 
Sero\a and R A Tigranum. in:ercosmos 
Council. USSR AiUdemv ojf Saences. Moscow. 
USSR 

77-260 

Mcchtobio of De«elf»^oe«a of Morpiolt^ical 
ClMU|ti>^ in Mammab Flo^n oo Board 
Bhdofeirul Satetth-% 

V V Pot ugiio%, intenosmos Counctl. USSR 
Acade:::, i:f Sciences. MiWi'on. USSR 

77-261 

Ttie Reaction of Adrenal Corieu nod MeduUn to 
Proionprd Space Fipit to Ral» 

V Murgas, I Kvetnan*>k\. R A Tigranian. J 
Torda. A Repcekoxa and K Jamna. 

Czechos/oi ak Academv of Stieni'es, Prague. 
Czecholotakia 

77-262 

Some Re^uit\ of Bioiofkal stadirv Carried Out 

00 Bio^nlelbte COSMOS 782 

(i P Partemu. R N IMaiom»a. M <i 
Tairbcko\.\ N Belene^ \ P Olkhoscnko. 

A \ Ro'»u>pshina and I- A Oigcnhiick. 
fniercosmos Cimncil, I SSR Academx td 
Vteoio. Mouon. ( SSR 

77263 

PbubOin and TKsoe I tpid 1 hattaeN in Rau 
Irradiated in C'oMnic space 

1 Abler R A Tigianian. I A'^hlet'-ova Ju 

0 (.ingOfK’v. M PT.ishvk.i and I Paultkosa. 

( Cci «/i -t.jiii’mi o‘ Prague, 

ItiiV.OUMlU 

77-264 

1 fleet »l Space Might factors on Fn/ymr 
S\%fem^ of i arhohsdrale Pimpittne 
MetaboliNm in Skektal Movie of Ral% 

\ I* \..*MCfo\./P /hcliidks>sa and 1 \ 
Ku/netsosa. Inieriosmoy ('t>uncil. L SSR 
Academt of Vtcmi-s ( SSR 

yi.zACi 

lafluefice of Irradmiion and Space Flight 
f actors on \oclete Acid ami 
Deoxvnhooucteonproirin in I oer and spleen of 
RaK 

I* MiMirosa. R A Tigranian. K Kfopavina. 
lu (t (.irieoncs and M PrasiKka. 
i'zethifsloiak Acadenix of Snemes. Prague. 
('zeiht>\lotakta 

77-266 

Reparatisr Pmcrsv% in spleen After the Oulv( 
of Contlonoos. Irradiation 
N daik. .a and M Prasiiska. ( zeifutsunak 
\xjdemx Siiemes. Prague. Czeihoxiovakia 
77-267 

I he Effect of Prolonged Space Might on 1 oer 
fn/yme Actisity and tm I ipf>gene\b in Adipov 
1 issue of Rat's 

I Mavho. / Scmcih. I Palktmc.O Sirhak 
and K A \ iitAnuin. ( Ztihoslniak Atadenu ol 
SufOn's, Praguv ( zct hosloi ukia 

77-268 

Rrsulls of lnsf%tigation>» on I ettuce seedv. 
Inhacco Seed> and Arlemia 1‘ssi^ Moon in 
< tISMOs 782 

H l''ancl >11 (i (ingones.M l>clp*Mi\. > 
(•auHin BUnguei, I V Ne\/)!iH)ma. H 
Pune /I. (i (lasNCi. \ I Popssx. A M 
Marcmn,>u A kinogtadov.R IMohl .tnd ( ) 
(^rtiupe de Rex hcri he^ Miohfgupiex 
Spaftales. Jouli*u\e f ram c {anti lntcrxoinu<\, 
(SSR) 


Wednesday /September 28 
9M AM/Room D 


Session 20 

Unmanned Solar System Exploration 1 

Co-Chairmen: 

L.O FRIEDMAN (USA) 

O WOLCZEK (Poland) 


77-151 

The Pioneer Vewi» Mfculon and Futnie 
EaidoraSoii la^lllcaeolu 
L Colin. .V/4S4 Ames Research Center. 
Xfpf/eit Field. Cahf . USA 

77-152 

Rcaolla Inrealitatiom of Vetina AlmiMphere 
and Surface by the Method of Radtoaouudiag 
tUng ArtifiriBi Veniia Sa»0ftem **\ctiera 9** 
aud **Vcnera 10** 

M.A Kok»o\.0| Yakov Its. A I Efimov, 
SS Matyugov. r.S Timofeeva, E.V Shub, 
AC Pavelyev, A.I Kuchervavenkov, 1 E 
Kabvhnikov and O E. Miichin. intercosmos 
Council, USSR Academic of Srirncrs. Moscow, 
USSR 
77-153 

SouM PfeNmiuary Resolts of Slamltaaeon 
lltSiaatioa the Tuo SateSites ^Aeurra 9** 
and *‘Veurra 10** for Dual Fre^nmcy Radio 
Occultaboo Mrasumnenu of the Night-Time 
lonmidme of Ycom 

MB Vasilyev, AS Vvshlov. M A Kolovov. 

A P Mesicfton. N A. Savwh. V A Samovo). 
L.N Samo/narv and A I. Sidorenko. 
intercosmos Council, USSR Academv oj 
Siieni'es. Mosatw, USSR 
77-154 

Tea \ earv of *ioterco«UNn’* Solar Space 
Research ia the Avlroaomical Intiitnle of the 
CmiNMiovak Academy af Scieficcs 

B Valnicek Astromfmical traiitute of the 
('zechos/ovak Axademx of Scumces. Prague. 
Czechosloiakia 

77-155 

Drvelopniem of Infonaatioa Povsibitilirv of 
Sorolifk Satellile fsperHaenls 

k B Scrafimov. S K t hapkunov. I N 
Ivanova and I B Ivanov, Bulgarian -tiademv 
of Si icm es. Sofia, Bulgaf'ia 


Wednesday /September 28 
9 00 AM/Room E 


Session 21 

Symposium on Space-Based Industry 

Non-Terrestrial Mining and Delivery 
Systems 

Co^ Chairmen 
A DUPAS (France) 

GK O NEIU(USA) 

77-72 

Sysfemv Anabvis .^f Space Manufacturing 

<► R Onggerv. Srit^/irrn Research Institute 
Ala .ISA 

77.73 

Packaging of I unar Malertab for rnnspon 

I) ( riswcil, / unar Sucnce institute, Houstim, 
Texas, t \A 

77-74 

Maw Driver: for 1 unar Imnsport and as a 
Reaction I nginr 

(.» K O’Noili and M Kolm, Massaihusxits 
/nsfifute of Txihnoiogx . Camfxndge Mass . 

I SA 

77-75 

On the Phvvicaf and Mechanical Propertiev of 
\ enuvian soil 

A K 1 conoviih, \ \ (oomov P s 
Semvonov. >u \ S\nkov. V (• Pcrminov and 
A l> Dmitriev. Intrriosnuis ( ountil, I SSR 
Aiudenu of Suemrv. \fov<oH. I SSR 
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Asiomite Dtvicw ter StaSytm lilt 
MS MtdMakftl PvobwUm ^ 

A. K. AJttMdrov. I B. Bomov«» V.V. Gromov. 
V.V. Ztkharov ei tl.« ituefcosmot Coiutai, 
USSR Academy of Sotmw. Moscow, USSR 

■n-rt 

AsitroWal Rnoerm for S^oct Mtmfocioftat 

B. OXeacy* Pwcetoa Umversity, PrmcttOH, 
N.J., USA 

77-7S 

EcoMMBkft of Niw-Tctmiiltl Mtolitg «od 
Dfiveo Sytitm 

K.P. Mc»t. ECON, Inc , Pnnceton, SJ . USA 


MfednesOey/Sepremher 28 
9M AM/Room A 


Seseioii22 

20th Intematioiuil Space taw 
CoNoquIum 2 

Organized by the International 
Instltiite off Space Law 

Port C: Wasrs of CaorWaalfais Spacv ScicacM 
mod TcduuSogy wltli S|»tc« Law 


77^09 

KmIctIi *TW OrcMi. or Laaar AatrcHUHay** a» 
a Prcdtcfttor of Syact ReMarvi 
Z. Hmky. Astromomseol Imtinsie fkt 
Cstrhosiovak Acmiemy oj Scvnrrs. Pfogut, 
CtnciiosR>tMikia 
77^ 10 

rirti USSR RocLet Capcrlmtae for SSon-Wavc 
Solar Radlailoa Rtatarrh 

C.S. Ivanov ^holodny. L A. Vedc»hjn and 
A.B. Yakovleva, /marrotmot Couoctt, USSR 
Academy of Saeaces, Moscow, USSR 

77-A 11 

On CMWOfrr-Orieatrd Dyaaanc MotfHlac of 
Spancrafl; HirlOfical CvotaOoa of Eaterlaa 
Molllbody FormalUm Since ino 

R.t. Roberson. Umvcnity of Coi^fomm, La 
Jotia, Cat(f., USA 

77^ \1 

Pevctop atr ai of Soviet Rocketry from IMS- 
1957 and Prcparatloaa for Laaaeklaf ihr Flm 
Afimeial eatdi SateOlte 

A.A. Eremenko and Yu. V. Biryukov. 
tniercosmos Coonr* ^SSR Academy of 
Saences, Moscow. CSSR 

77-A » 

OrfaaUaiioa and Rceutta of CaHy Work at tke 
Scicoce Ceaire for Rocketry 

I A Mcfkulov. Itttercosmas CouaaL USSR 
Academv of Sciences. Moscow. U5^ 

77-A 14 


77^ 

Tke MAROTS SaidWr CoaMwnlcoeoei 
Paytattd aad la L-Raod Solid Stale Miillkarficr 
Power Traosmlttcr 

W.R. Wignatl. Mercom Space amd D^eace 
Systems Ltd., Staamoee. MaUResex, i .K. 

77-40 

MoM-Raam Array. IMttwd for Lre lo a 
Marlitanr SyilMi Vatam an OTS Pbtfarm 
Ph Charas and L.M. Ericsson. MotndaLSweden 
7741 

Omitn Co nrid tradona for MoMkeanu 
Conunnatcallon SatetUm Antennas 

B.l. Chirkov. G.K Halimov. M.B. Vysotskaya 
and A.A. Snesareyev. /ntercosmos Couaat, 
USSR Academy of Sciences, Moscow. US^ 


Thursday /SeptembRT 29 
9.-00 AM/Room E 

Session 2$ 

Fluid Oynemies Aspects off Spece- 
Besed Industrial Activities: Part 2 

C<yChairmett: 

J. BOUTTES (Prance) 

L.G NAPOLITANO (Italy) 


77«L 10 

Introdnctacy Report 

M.C. Boorley. fromY 

77-SL 11 

Tke 1974 BnassUs Convention Rdadaa to Ike 
IXslrftetkMi of Pramai4'arvyint Sipnoki 
Tmnsndltid by Samte: Its Strengtks and 
Weaknesses 

C.Q Ckrisiol, USA 

77-SL 12 

Co ns e nsnt as a Basis for lotemacioiial Space 
Cooperadoa 

E. CaUoway. C54 
77-SL 12 

Space Opevedoas and Radio Rcfolaiioos. Ways 
to Coofdlaatr Space Sdeoce and TecknoioiEy 
witk Space Law 
S K. Sarkar. Swttzerhnd 

Pan D: Various Subjects 
77-SL 14 

Scttlemeni of Disputes Rcgardina Anivities io 
Space 

K.H Bock&iicgcl. FRC 
77-SL 15 

Cooperation Amoaa States in Ike Csploraiioa 
aad l>se of Onier Space tad Iniematloiial 
Oq^ Wra doos 

E P. Kamcnet&ka>a. C/S4 

77-SL 16 

Posdioe of Iniernodoaal Oncaniradoos ir the 
Corpus Juris SpadalU 

G.C.M Reijnw, The Setherhnds 

77-SL 17 

Interoadonai Space Law as a Branch of 
International Law 

P.l Lukin. USSR 

77-SL 15 

The Impaa of Selected l^oiled Mates Muakipal 
Laws Lpon Ike Spare Skultle Program, and 
Tkeir Reladoiisliip to Intcmalioiial Spaw Imw 

O P Sloup. USA 


Wedryesday/ September 28 
9:00 AM/Room f 

Session 23 

11th Intomational History of 
Astronautics Symposium 

Organized by the Intomational 
Academy of Astronautics 

CO'Chiurman 
EM EMME(USA) 

VN SOKOLSKY (USSR) 


AWcrl Foao: A Pioacer of Jet PropulUoa, 
iaSI-1972 

1 G Nagy. Budapest. Hungary 
77.A IS 

S.P. Korolrv aad Soviet Rockein 

B V . Rauschenbach. Instuutt of ConinU 
Sciences. Moscow. LfSSR 

77-A 16 

Cienesb of Liquid Kydrogen PropulsioB 
Througk 194$ 

J I Sloop. BetheuSo. Md . USA 


Thursday /September 29 
9 00 AM/Room C 


Session 24 

Communications Satellites 
Symposium 

5. Communications Satellites - 
Technology 

CchChanman 
SH HUBBARD (USA) 

0 OUAGLiONE (Italy) 

77-24 

t'ommunlcaUoa SateUMe Teckoolofin in the 
|990’v - A Projection into the Po»l4NTtT.SAT 
V Era 

U \ I'uccia, Lord Aerospace and 
Communii'afion.% Corp . Rato Alto. Cahf . USA 

77-35 

Aeqntsilioa aad Tracking of laser Beams in 
Space Coaimuakaiiom 

1 M Tepivakov, /ntercmmtys C ounci/, USSR 
AiVdrnu of ScicHiYS. Moscow, USSR 

77-36 

Orb « * '*nrol of Large Commuiiicatioa 
.all'll. ^ with the RIT lO-ioo Thruster 

I i Bavsner. Messerschmitt BtUkow-Btohm 
OmhH. Kfumch, LRU. and H W \ ob. 
UftivefMtv of Giessen, Giessen, FRO 

71-Sl 

A High-fr.rririeno 100 to 150 W 12 t;Hr Hriiv 
Traveling -Wave Tube for Satelliie t^vr 

(f Hcurv and J C Kiinl/mann. Thompson 
USh. Boufozne Bittancourt, L ranee 

77..16 

Impavi of Skuitlr on Technology and Liililv of 
Communkalion Satellites 

H S Braham. General ticctric Co . 
Philadelphia, Pa , USA 


77-202 

SigKlflcaocv of Ftaid l>yaaaaica Aspecti for 
Material Science EaprrteMts 
Pabsi. MaS'Phnck Institute. Stuttgart. FRC; 
and Ocrtel. l/aitierstiy Fndmciiflo Karlsruhe. 
Karismhe. FRG 

7740J 

A Mievo-Cravity Simtaladoa of the Marangoai 
Coavecdoo 

W Wucsi. DfVLR. Gottmgen. FRC 
77-204 

Mienidoa of Bubbles toder Various Force 
FIM 

J Siekmann and J Johann, rerk/itsrke 
Hochschute Darmstadt. Darmstadt. FRC 

(For Part I. see Session IS. Tuesday. PM.i 


Thursday /SeptemPer 29 
10.30 AM/Room E 


Session 25 (Continued) 

Fluid Dynamics 

Co-Chairmen 
S 6ERN0T (Sweden) 

VV SYCHEV (USSR) 

77-145 

Nnmerkal Simuladoo of Csieraal aad Internal 
Gasdyaarak ProMmis 

M Ja Ivanov and A N Kratko. tniercosmos 
Council. USSR Academv of Sciences, Moscow. 
USSR 

77-146 

Investigation of Mass I oss and Shape Change 
Acinai^ by Radiativr Flua While Entering a 
Hydrogea-Hehom Atmosphere 
E A Gershbein. E Ya Sukhodol'vkava. S I 
SuKHodoKskv and O A TirvK>. Inten'tismos 
Council , USSR At-ademi of Sciences, Moscow, 
USSR 

77-147 

Theoretical aad Faperimealal lovesligadoa of 
Ike Diffusion ITame on Plane Jet Pairs and Fan 
Jets as Applied to Air Breallnag Engines 

O N AhramovK-h and V B Butov \kv. 
/ntercosmos Council, L/S.SR Academv of 
Si'wnces. Moscow, i'SSR 

77-148 

On Ike Tkeory of Drag f'alculation and Profile 
Optimiralioo In Shockirss Near fret Molecular 
Flow 

R Monaco, luiluto dt Meccantca Raz*onalf, 
Pohtecmco di Torino. Turin, halv 
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77-14* 

StaJtor Sohiilon for lit CaaprcnlMe LmUmit 
B oviMlwy Laytr wlUi IMfftatoa Coatrollce 
Combitstiwi 

E.Y. Chen. Tamkang College, Taipei, Taiwan, 
China 


Thursday /September 29 
9.i)0 AM/ Room 8 


Session 26 

Earth and Ocean Dynamics 

CiyChairmen: 

K.Y. KONDRATYEV <USSR| 

J.W. ROUSE. JR. (USA) 

■n« 

New Portrait of Eartli*e Coadorab 
V.D. Skaryaiin. Intervosmos Council, USSR 
Academy of Sciencts, Moscow, USSR 

TT-S3 

Tie Dcrhatioa and Uie of Satellite Gravity and 
Mifaetk Fields for ModeUaf Gcodynamic 
Procctfcs 

J.P. Murphy. SA$A Headquarters. 

Washtngton, D.C.; and F.O. Vonbun. NASA 
Goddard Space flight Center. Creenbeh, Md.. 
USA 

Tied 

MaMbaiid Survey as a MetiMd to Study 

Sttspe wa an Disirihatlon (a the Sea 

I.A. Labuima and C.A. Safyanov. Intercosmos 

Council. USSR Academy of Sciences. Moscow. 

USSR 

77-8S 

Observadoa of Traosieal Upwdliii^ la the 
MedilefTaneaB Sea with the NOAA WHRIt 
Imasery 

M. Crepon, Laboratotre dX)ceanographit 
Phvstque du Museum. Pans. France 

77-86 

Salcttite loufcry in the Study of the Danube 
Delia Dynai^cs 

V. l. Kra^uova. L.A Usbakma and T.l. 
Chcfcalina. Intercosmos Council. USSR 
Academy of Sciences. Moscow, (fSSR 

77-87 

The Role of Geodetic Techniques in Remote 
Sensing the Surface Dynamics of the Oceaos 

R S. Mather, University of Sew South Wales, 
Kensington. Australia 

77-88 

Fondamentab and Design of a Calihralion 
Pracednre for High Precision < -f 10 cm) 
Satrllite Altimetry 

D Ldgemann. Insntut fur Angewandte 
Ceodaste. Frankfurt, FRC 

77-89 

Metoscale Sea Ice Dynamics by Sequential 
Radar Imagery 

W. J. Campbell. Unnersity of Puget Sound, 
Tacoma. Wash . USA 


Thursday/ September 29 
9V0 AM 


Session 27 

International Student Conference 


To be announced 


Thursday/ September 29 
2M PM/Room C 


Session 28 

Conmiunlcations Sateltitss 
Symposium 

6- Communications Satellites- 

Transmission 

Techniques 

Co-Chairmen: 

T. SEKIMOTO (JAPAN) 

D.J. WITHERS (UK) 


77-44 

Digital SingleChaaacI aad MuW-ChaaMi per 
Carrier Traasmbsioa for Satellite Service 
A.M. Werth. Dtgttal Communications Corp., 
Gatthersburg, Md., USA 

77-45 

Caanparisoa of Different Types of Rcdnodaacy 
Microwave Switch MaUica for TDM A System 

R. Funck. Thomson-CSF. Meudon^a-Forel, 

France 

77-46 

Propafglioa Eapcriaicni with Japaacse Satellite* 
EagteeeriiM Test Satellite Type II (ETS-II)- 
(KlKlj-2l> 

1. Ishida, N. Fugono. T Tabata, M. Ohara, 
and Y. Ishirawa. Ministry of Posts and 
Te^commumcations, Tokyo, Japan 

77-47 

HO-OPCM Eacndiag of NTSC Color TV 
S^na) for SateOite Commuaicalions 
N Suruki. Y Iqima. T. Uhiguro and T 
O^htma. Nippon Etectnc Company. Ltd . 

Tokyo, Japan 

77-48 

Performaace AnalyUs of a Direct QPSK 
Modiilalor on a CommonicatioBs Link Using 
SaCeWle 

A Rtbes Cl al . Centre National d Etudes 
Spatiales. Toulouse. France 

77-49 

Digitni Modobdon Methods for Use in Satellite 
CommonicalioBs 

J Stmsa. Czechoslotok Academv of Sciences. 
Prague. Czechasloiakia 

77-50 

Design of Phasc-I.ockcd Loop for Multiple 
Access Commnnirnlion System Via Boards 
Stgittl Processing Saletlifes 
V I Moguchev. Interco^mos ^ mcil. USSR 
Academy of Sciences. Moscow. USSR 

77-51 

Fntnre Outlook for Satellile Switched TDM A 
Satelliles 

T Muratam. Y lt«' and K. Koga. Kokusai 
Denshm Denwa Company. Ltd., Tokyo, Japan 


Thursday/ September 29 
2:00 PM/Room B 


Session 29 

Earth Observations (William Nordberg 
Memorial Session)-! : Systems 

Co-Chetrmen: 

L LAIDET (France) 

FO VONBUN (USA) 

77-109 

An Operational I ANDSAT 

\ P Colvocorc^scs. U S. Geological Suriev. 
Dept of the Interior. Reuon. Fa . USA 

77-110 

|je s> Sterne SPOT d 'observation de la Terre par 
satellite 

fi Brachet, Centre National d Etudes Spatiales. 
Pans, and A. ('a/enave and M Courtois. 
Centre National d Etudes Spatiales. Toulouse, 
France 


77-111 

RadialMa FteM of a Sphcfkal Alma^hereta 
the VbiMc Spectral Reiioa Accordlat 
Theoredcal Caknladoiis and MeaaiireiiientB 
from Manned S p acecra ft 
K.Y. Kondratyev. C.l. Marchuk. A.A. 
Buznikov. G.A. Mikhailov. Sh.A. Nazaraliev 
and 0.1. Smotky. University of Leningrad, 
Leningrad, USSR 

77-1 U 

Analyse de la qnaIHe des images mnltbpectrales 
bancs d*nn instnunent a hnlayate aucnniqtte 
monte snr le satellite d'obacrvaaoa SPOT 
A de Leffc. Centre National dEtudes 
Spatiales, Toulouse, France 

77-113 

Camparisoa of the Dberiodaate PosaibUltics of 

Some TraatformaSoas of the Spectral 

Reflective Characterbtks 

D. M»hcv and T Yanev, Central Laboratory 

for Spm:e Research, Sofia, Bulgaria 

77-114 

Choice of Spectral Iniervab for Aerospace 
Snrvry of Natural FormatioBs in the Range of 
0.4-2. 

S dm. 

Ai.A. Grigoryev. G.A Ivanyan and G.A 
Petrosyan. Intercosmos Council, USSR 
Academy of Sciences, Moscow. USSR 

77-11$ 

Camera mnbispcctrale a haute retotniion 
spatiale poor I'ohscrvatioa de la lerte 

G. Oirio, Centre National dEtudes Spatiales, 
Toulouse, France 

77-116 

Cosnionantt Operators of Esperiraents on 
Terrestrial Studies 

G.A. Ivanyan. Intercosmos Council. USSR 
Academy of Wieners, Moscow, USSR 


Thursday/ September 29 
2M PM/Room C 

Session 30 

Lighter-Than-Ai*’ Systems for Space 
Operations 

Co-Chairmen 
NJ MAYER (USA) 

L. G NAPOUTANO (Italy) 

77-163 

A Review of Lighter -lhan-Atr Progress in the 
United Slates and Its Technological Significance 
N J Maver. NASA Headquarters. Washington, 
D C . USA; andKH Krida, Nava! Atr 
Systems Command. U .ts/rmg/on.. O.C . t'.S/t 

77-164 

Progress in Scientific Balloon Technology in 
1977 

M. Audeberi. Centre National dEtudes 
Spofuiles, Toulouse. France 

77-165 

ATMDSAT-A Progress Report 
T K Hetnshcimer and P ( Neu -hul, Aerospace 
Corp . El Segundo, Calif . USA 

77-166 

Tethered Balloons as Remote Sensing Platforms 
to Study the Diffusion of Potlutanls in the Sea 
L.O Napolitano, S Vcirella an^ C. 1 npodi. 
Institute of Aerodynamics. U~ .versa v i/f 
Naples, Naples, Italy 
77-167 

A Mathemaiicai Model of TranKontinental 
Balloon 

CtD la Padula and C' I P.tkaro. I ahoratono 
A strofistco Spaz ale. Centre Nazionale delie 
Ricerche. Frascati, Italy 

77-168 

Slndy of s Balloon Drifting in \ enus 
Atmosphere 

P Fouchard. Centre National dEtudes 
Spatiales, Toulouse. France 
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Thursday/ S^tember 29 
2.-00 PM/floom f 


Sm8Iv.. 31 

Proputslon I 

Co-Chairman: 

a buhl£R(FRQ: 

S ROSEN (USA) 

TlJftl 

Drv^opaieei Protmt of kmJ U>X/liU 
Rocktl EafiM for IN Arteoe TMrd Stigt 
PropoWoo Sytiffli 

M. Pouliqueii. Socteie £ttropeewte de 
Propuis$on, Verrton, France 

rt^i 

TN Mate Eacioe Protrsoi lo Soppoii POGO 
Pir«eiitHMi oo the S|ncr SlMlUe VeWclr 
J. R FmwK'h and O. H. Koiipan. KockweU 
Intemationai, Rocketdvne Dtvwon. Canoga 
Fark, Caid, VSA 
TfJky 

ContriNrtloo a reiode do phmoowoe POGO 
D Lourmr. J i. Dordain and O. Sdimtii. 
ONER A. C/iattUon^iouS'Bi^neux, France 
TfJH 

Hydrod)«ofld( Modtttog at IN Opcralioa 
P roc t aa la iN Liquid -Propeltaat Eogtar 
oa file Sm Oprradoa 
V M. Kalnin and V. A. Shcrstiannikov, 
tnten'osmos Counat USSR Acat^mv of 
Si-tencn. Moscow, USSR 
TI^ 

Cooldowa of Cryofeok SyUtms 
t K Kalmin. tniercosmos Cottm'd, USSR 
Acodemr of SrirmYs. Moscow, USSR 
77-96 

Paranetrir E«aloattoo of a Voftr\ VaNe for 
Thnni Modotadoa of Sottd ProprOant RockeH 
A Birk and H Wolft. Technton - hraet 
instttute of Technoiogy, Hat/a, IsroH 

run 

Tlooal Antioraiatfoa by Secondary 0\ldi«cr 
l6)cctioa into Rocfid Noctin 
A I El-Sharkawy. ^irgima Po/vtecffiuc 
Institute. Bkteksburg, Va . USA 

77-W 

RfttaMllty and CompalaMily Coaiidrraiioa» 
and Tfating off Ihr RIT-IO Electric PropuUlon 
Sytteoi 

O Kruclie and F Zcvfang. fnstttut fur 
Technuche Pkvuk, OFV'LR, Stu fiijrt. FRO, 
and ykf Klein. BPT, OpyiR. Cofonne-Porz. 
FRG 


T hutsday ’ September 29 
2 00 PM 


Session 32 

International Student Conference 


To be announced 


T hursday / Sep tember 29 
2.00 PM /Room A 

Session 33 

20th Intematioftal Space Law 
Colloquium 3 

Organized by the International 
Institute of Space Law 


Pan D^Varlooa Snbjecta (coadaiMd) 

77-St 19 

So w e l.f|ta) Aipccla of IN Remote Scaeag of 
IN Cafffii 

V.D. Bordunov. USSR 
774it 20 

Remote Seoaias aod laicraattonal Lao 
T KoMige. Japan 

TT-St 21 

1^ aiprm Joridiqttct des uteflltea 

d'applicattoa 

J Be -ak. Czeeboshvakta 

77-81. 22 

A Draff Ticaty oa IN Mooa aad Legal Stains 
of Its Nalara) Reaoarm 

R. V Dekanorov. USSR 
77.81.23 

TN Correlalioa of Air aad Sfmee Law 
J M Koloaov. USSR 

77-81. 24 

Caclooiary Law Roles la RegolaUag Outer 
Space AcUsUies 
D Krsiic. Yugas/avta 

77-8L 25 

.Soom l.etal ProbleaM of Applied tisage of 
Outer Space Tccbaolo|Qi 
V N Kukbyakin. USSR 

77-81. 26 

II T e l e d et e ct ion et lalroipeclioa: 

2B7is ins dtt Traile Spatial 
P Magfio. fffu/v 

77-M 27 

Rr»piNi%abil«ie el a!woraoce\ dao% le domainr 
^pstial 

P Magno and i Vitoin. ftafv 


Thursday/ Sep fember 29 
5 00 PM /Room A 


Current Events Session III 

Worldwide Disaster and Rescue 
Programs 

(Extension of lAA Space Rescue and 
Safety Symposium) 

Panel Discussion: Toward selection ol 
optimum terrestrial and space 
elements for disaster and rescue 
response systems (land, sea, and air) 

Introduction to Panel Discussion: 
Annual Supplement to Survey of 
Recovery Capabilities: G.W. Heath, 
SAR ASSIST, Inc., USA 

Panelists: 

77-4 70 

Rct|alrciiicai% ff«»r Trao!iponablr Earth Station 
for DhaUcr Rr^ponic ff'oordinalion 

I C NK'hi>N, Contmunicattons Sert'tce%, Untied 
Sation\ 

77-A 71 

krbCur-Rclalrd Rnpousr ('apabilllici of 
Maritime Acronaulicai I'ommunlraliont 
Salrtlilc Sy«trm 

r ITorian. Mar tttme Operations, COMSAT 
{USA) 

77-A 72 

DHircM ff*ofnmankalioa!i Link with 
Intrmailonal i'ommanicalion* Syitcm» 

N Helm. <'r)VS4n('.S.4) 

77-A 7.t 

A Space .Bamd Public Service PlatffoTin for 
1 rrre»lrial Reictte Operalkm* 

R hIciMg and J Bcm^iein. Orumman 
Aermpacr Corp {t>S.A $ 

77-A 74 

Sateniie% for Dktrtui Ateniog and Locating 
W N Redisch. Communications 4 Nacigotion 
/>/!' . V4.V.4 Goddard Space Ftight Center 
iVSA) 


77-A 7$ 

DliMier Dctacffton Location aad CommonkaUooi 
Utiag AdTaacad Spact Taebaoiogy 
W £ Sivenson, Jr., NASA Langiey Research 
Center ffff/SA) 

77-A 76 

Signiflcaaca of lodlaWual Space aod Tcmalriat 
EWtaeato la Raapact to Dka^/Rrtcor 
Reipoaie (Coat, Performaoce. liter 
Reoulreeieate) 

S.N Sivo, Appitcaiions Otv . NASA Lewis 
Research Center (t/SA ) 

77-A 77 

DNrem Rcapoaae UmltaUoai Impotrd by 
Gfopbyakal Fealarea. Commaaicatioat 
CaimbWUet, Rcacue Force Equlpmeal and 
Pertoaael CapaMUiiet 

D. Indarto. SAR. Mmistrv of Communications 
{/ndonesHt) 


Friday /September 30 
9:00 AM/Room B 

Session 34 

Materials and Structures 

Co-Chairmen' 

J S. PISARENKO (USSR) 

P SANTINI (Italy) 

77-233 

Etude du comp«Kteaienl dynamlque de» charges 
uiUet «ur Ir lanceor Ariane 
A Girard and J F Imben. Centre Sanonai 
d Etudes Spatiakn, Toulouse. France, and M 
Vedrenne. Centre National d'tiudes SfHJit*tle\. 
tvrv. France 

77-234 

JetiUoa Dyaamict of Ariane Note Fairings 
M Boutin and B P Rao. Centre Sational 
d Etudes Spatiales, Fvrv. France, and P 
Schneider and M Macchiuwi. Conirave^ *t G 
/urich. Switzerland 

77-235 

Spacriab Module Structure l>e%e(opmeni 
E Valieram. Aentaha. Turin. Italv 

77-236 

Slaiir and Dynamic Analysis of Space 
Radloletescope Thin Mali Structure Hemcni% 

V I Li>yukin and V A Tcre>hchcnki>. 
Intercosmos Council, USSR Aiadeim- <»/ 
Sciences. Moscow, ItSSR 

77-237 

Tbermoslruclural ProMrms of High Accurao 
Antennas Mounted on Trlecomniunicaiioo 
SatrOiles 

P Saniini. Istituio di Tecnolotfia Aero\;HKtiiU\ 
Rome. Itah 

77-238 

TN Influence of Oulgas on the Performance of 
Multilayer Insolation Blank with Perforated 
Shields 

J F Hecmvkcrrk and A A M IVlil. \aitonai 
Aerospace Lahoratorv, Fmmeloord. thr 
\etherlands 
77-239 

Variation of Properties of Reinforced Plastics 
lender Repeated Thermal I oads. Occuring in 
Operation of Sbollte-Type Spncecraft 

F S Umanskv. fc A fcskin and k S Perrev. 
Intercosmos Coumf' USSR Aijdem\ of 
St'iences, Moscow. , v's/f 

77-240 

Nnnieficni Analysis for • C'omparatise studs of 
the Pointing Armracy of F'tesible Satetlites 
1 C' Huang and k Das. UniverMii of 
H'isconsin. Madison. M tsc .USA 


F nday / Sep tember 30 
9 00 AM/Room E 


Session 35 

Astrodynamics 1 • Natural Motion and 
Orbit Estimation 
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September 25-October 1 , 1977 


Co-Chairmmt. 

J.V. BREAKWEtL (USA) 

J.P. MAREC (France) 

V.A. SARYCHEV (USSR) 

T7407 

CoWsion of Stan by OurUladnK Orbili of thr 
S<cood Kiod 

C. Marchal, OMERA, CfunJian^ous-Bagnetu. 
Fntnce 

Oa llie Modoii of i Test Body In on Exteraoi 
GroYilodoool Field 

V. Milevo and Y Popov, But^orian Academy 
of Saences, Sofnt, Bulgana 

Ln^-SeUr Peftorbottons In the Exiended Phoie 
^■ce Reprceentation of llw Vlotl ProMem 
B. Kaufman. K T. Alfnend and R R 
Oa^nbrock. U S. Savai R^^arch Laboratory. 
iVashtngton. D C . USA 

TT^llO 

Amdyttcal Epbe meri i Prediction for Moderate 
Altllttde Salrllitct 

D L. Richardson and D W Dunham, Computer 
Satnees Corp . Stiver Spring. Md USA 
77.211 

Non Gravitational Pertorbalions in Artificial 
Satellites 

E P Aksenov. S N Vashkovjak and V N 
Noskov. Intercosmos Council. USSR Academy 
of Sciences. Moscow. USSR 

77412 

Orbtl tMrmiinnliott When ibe Knowledte of 
Error Expectation and Covariance Matrix is 
Incomplete 

B.T. Bakhshian, R R Nazirov and T E. 
Eliasberg. Mrercosmos Council. USSR 
Academy of Sciences. Moscow, USSR 

77-213 

Systeme d 'observation de la terre a double 
ryibme 

J. Peiiifoun. SSI AS. Les Mureaux. France 


Fndsy I September 30 
9:00 AM /Room F 


Session 3B 
Propulsion II 

Co-Chairmen 
J J OOROAtN ^France) 

R MONTI (ITALY) 

n-ioo 

In Orbit PropuKion; ESA's Preserf, Planned 
Activities 

E SUchmuyldcTs. Europeun Space 
Agency /ESTEC. Soordwijk. The Netherlands 

77-101 

Advanced Sp. :e Engine for the Space Tug 

H Diem. Rockwell International, Rockefdvne 
Div . Canoga Park, Cahf . USA 

77-102 

Analyse du fonctionnemeni d'un propulseur a 
propergol solide a ejection modulee 

M Barrere. OSERA. Chatillon-som Bagneux, 

France 

77-103 

Plasma Accelerators for Space Apparatus 

L V Leskov. Intercosmos Council, USSR 
Academy of Sciences, Moscow, USSR 

77-104 

Experimental Research of Oscillations in the 
Discharge («ap of a Plasma Accelerator 

K V Evdokimov and V p S'ladov, htcrcosmos 
Council, USSR Academy of Sciences, Moscow, 
USSR 

77-105 

Ion Engine Status b> Hughes Research 

J Molilof, Hughes Research Laboratory, 
Mohbu. Cahf. USA 


77-106 

Propulaloa par presslon de mdintion - Criteres 
d'effkiiHtc d'un voile solnlre - Application a un 
vehkolc lance par Ariane 

J Caubcl, A Cazcnavc. U Rivicrc and J 
Runavoi, Cen. e National d'Etudes Spatiales. 
Toulouse. France 
77-107 

Etndr des pheaomcncs de collision cl de 
pholofragm^laiion qui iniervienneni pendant 
la combustion 

B Pcifopoulos. Hellenic Astronautical Society, 
Athens Greece 


Friday /September 30 
9:00 AM /Room 0 

Session 3/ 

10th International Space Resr«je and 
Safety Symposium I 

Organized by the International 
Academy of Astronautics 

Co-Cha»fmen 
PH BOLGER(USA) 

PA CAMPBELL (USA) 

77-A 31 

Space Shuttle Approach and Landing Test 
Project 

OK Slav ton and T McElmurrv.N4.S-t 
Johnson Space Center. Houston, Texas, USA 

77-A 32 

The Non-Specific Training as a Eactor to 
Ensure Space EUght Safety 

G M Kolesnikov. N V Krilova v a Popov 
and I D Solowcva. Intercosmos i ouncil. 
USSR Acaderr of Sciences. Moscow, USSR 

77-A 34 

The Synthesis of a Control Algorithm lor 
Maneuvering the Space Shuttle Vehicle 

A A Zhevnin. Imercosmos Council, USSR 
Academs of Sciences, .Vfovrjm-. USSR 

77-A 35 

Survey of Space Elight Safely Systemv 

N E Brown. McDonnell Thyuglas Corp . 
Seahrook, Texas. USA 

77-A 36 

Ikesignifig Payloads for Safety on the Space 
Transportation System 

Ci S Canctti. Rixckwcli Iniernaiitinal Downex , 
Cahf USA 


^nday September 30 
9 00 AM Room C 

Session 36 

1st International Symposium on 
Space Observations of Long-Term 
Climatic Changes 

Organized by the International 
Academy of Astronautics 

Co-Chairmen 
M BARRERE (France) 

SS PENNER(USA) 

77-A 01 

Introductory Remarks: Space Observations of 
I ong-Lerm C timatir i'hanges Produced h> 
f.scatafing Energy ( se 

S S Penner, ( niter^itx of i ahforma. Sc/n 
Ihciio. la Jolla. Cahf . ( 'S-l 

77-A 02 

V nergy I se and (Timale C'hangrv 

W Mafcic and J NV i Ilia mv. /n/jv nun* »nu/ 
Inxftiuie for Apphetl System*, Anafxsis, Sihh>\s 
I axenhure Austria 

77-A 03 

Energy I se and t limaie 1 hange 

S Se,hncidci . Ntf/nmu/ ( tor Stifiosphcrii 
Research, h ndder. I'oln .ISA 


77-A 04 

Satellite Monitoring of Global Air PoUuUon 
and Cttmnie Change 

W Bach, Center for Applied Climatology and 
Environmental Studies, Unn>ersity of Munster. 
Munster. FRO 

77-A 05 

Monitoring of Tbkkac % Cbangra of the 
Coniineotal Ice Sheets by Satelllle Altimetry 

R L. Brooks and H R Stanley. Washington 
Analytical Services Center, Inc., Holf Research 
and Dei'clopment Group. Pocomoke City, Md , 
USA 

77-A 06 

Space Observations of Long-Term Climate 
Cbangey 

L laffc. N4SA Hradguoriers, Washington. 

D C . USA 


Friday /September 30 
9 00 AM /Room A 

Session 39 

20th International Space Law 
Colloquium IV 

Organized by the International 
Institute of Space Law 

Part D— V anous Sub|ectt tconlinuedV 

77 -SI 28 

Telecommunications and the Common Heritage 
of Mankind 

E Ciallowav. t'.S4 

77-Sl 29 

Sovereign Rights in Outer •pace 

S Gorovc, USA 

77-Sl 30 

Legal Ties of a Space Community to E^rth 

S Ciorove, USA 

77-Sl 31 

Sovereignty and the Outer Space Treaties 

T E Wokoti. CS4 

77-SL 32 

I iberte et conirole dans ta television direcle 

P Magno and C Verdacchi. Ira/s 

77-Sl 33 

Legal Impacts of W ARC -77 on DBS 

NX von Knes. /-RG 

77>Sl 34 

Modern International Legal Problems of the 
Lse of the C»coslaltonary Orbit 

Bti Dudakov.tSSK 
77-Sl 35 

The Geostationary Orbit 
I Prrek i N 

77 Si 36 

tieostalionarv Orbital Positions for space 
Stations 

S K Saikar, Ss*itzt^r/and 
77-Sl 37 

Esceptionv “Explanation" and “I se" of the 
Natural Resources of ( elesiial Bodies 

I Ct V .ivsilcv skava, ( \SR 

77-Sl 38 

The Program “Inlercosmos" A New 
Intergovernmental Agreement 

N S N ctcsh».hetin, USSR 

77-Sl 36 

INM ARsM —International Organt/alion of the 
Maritime Satellites 

M I NoUkov. USSR 

77-Sl 40 

at International 1 egal Aspects of the I’se of 
I Solar E nergy . 

I hiintrrnationai I egal Problems of Remote 
Sensing 

<1 P Zhukov , SSR 


July /August 1977 


AIAA Bulletin B2S 




28 th lAF Congress 


fnday/ September 30 
2:00 PM /Room C 

Session 40 

Spacecraft Power Systems 

C<yChatrmen 
E HOLLAX(DDR) 

JP LAYTON (USA) 

GM ULANOV (USSR) 

r?.i37 

A PrOHMcitts for iIm IAE Workiag Cilroup on 
Sfmot Energ> »nS Poi*rr 

J P l.avton, pnnceion Vnntr\u\, PnrtK'eton. 
SJ. USA 

77.IJS 

Hhgh RrHaSilil^ I'onirol— Informallon s>\lem% 
for Space Power Planl\ 

V V Bugro\%kv. \ u \ KiHachuh. B N 
Petrov and A A Sheviako*. . Interiosmos 
( 'ounct/. L 'SSH A cadem v of V lem t*v . » > n , 

USSR 

77.U9 

Developmenl of an Improved Rigid Solar Arrav 
for Poini to Point C ommunication Satellitev 

O Barkat> and LeguUls . VHiert* 
Airospaltalt. Cannes, hrjrne. and J \ 
Giraudbit and ti Vouilhavrat. (Vn/r** \atton^^^ 
d'tfudrs Spauahs, Toufou^e. trann' 

77.140 

Gaseottv4'iiel Surlear Reaction Research fur 
Multimegawatt Power in Space 

K Thom. N-tS-t Headquarters, H ashtnet*>n, 
DC , USA. R T Sihnetder Innersnx of 
Florida. Ctainesi tiie, Fla , ( SA, and H H 
Hcimick, i nn erMtv of Cjltforma I os Alaojits 
S<*ien/f/fi' ! ahi>rafor\ . I os A’anu^s, \ M , i \ \ 

77141 

A New C vcie for Optimum Energv siuragr in 
Inlerpltnetarv Mi»«ionv 

fc Igenberg, leehmsche L nnersitat \1un*.hen, 

Munich, FRO 

77-142 

Aalomalir Oplimiialion of Operating Modev 
for Thermoemi»won Energv swiemv 

\ M Galkm. B N Pcuov and Ij M I l.in»>v . 
Iniercosmos Counsd. I SSK AKadcrn\ of 
Sciences. Vfosiim. ( SSR 

77-143 

(•eomolMle space Kleciric power station with a 
Hori/ontal and Vertical Self-Balanced space 
I' leciric Divlrihution I me 

S ki ks , ha<ulis of Irunspioi J! the fln:hcr 
Institute id MtH hann a! «i t U\ tru j,' 

I / I entn Sofia Ru/nj'’,./ 


Friday September 30 
2 00/ PM Room E 

Session 41 

Astrodynamics II 

Optimization, Transfers and 
Rendezvous, Station-Keeping 

Co-Chairmen 
J V BREAKWELL lUSA) 

J P MAREC iFrancei 
VA SARYCHEV (USSRI 

77-214 

An Optimum Reaime of the Might of the spate 
Devicev Movin* on a ( urviiinear Irajetlorv 

A K Sinu*i»m*\ . Hnther fnsiittsh < ' Mi\ fuo>u a! 
and tUitrual t miinccfin\>, I / I ctun S<^^u. 
Huhiaria 

77-215 

Bilangential KcpIrrS Orhitv 

K Vlison. F'a^uc, ( :Ci hoshu akia 

77-216 

i tmsirained ImpuKive 1 rajeclorv t'plimi/atinn 
for Orhil-lo4lrhit I ranvfer 

K ii Biusth. N { oniao, San 

Direo. ( a/if (SI 


77.217 

Targeting nit to M«rd Propetlani I oad 

G S Ciedev^n. TRH' Swtems, Redondo Reach, 
Calif . USA 

77.21* 

( hanging Inclination for Shuttle Pavloadv 

G Pofccih. f-airshild S/tusc and t.lestronics 
('o , Ctermanfown, Kid , USA and 1 M 
Spencer. Hat! Rrothers Researi h Corp . 

Boulder, ( \>io , USA 

77.21V 

i hangemeni de povie de wmphonie A. 
Optimivation, reali&ation rt evaluation dev 
correclionv d 'orbitev 

M I Njcric uud M i cgeiidtc. ( enirc Sjtional 
d'htudes Sf^tiales, loutousc /rumc 

77-220 

Mar% Orbiter Invrrtiun bv I ve of Aimovphenc 
Deceleration 

0 1* (.Ikhoisimsks . \ u s tiolubjcv .mvl > u (.» 
Sikharulid/c. Intern^snuiy ( ^uinxii f NSK 
Asaderm of Siicnies, i sSH 


Friday September 30 
2 00 PM Room 8 

Session 42 

Earth Observations II 

Microwaves and Systems 

Co Chatrmer^ ^ 

L LAIDET (Frances ! 

F O VONBUN iUSA> j 

77-U7 ' 

New Developments in Mumwave Remote Srnsmg j 

) Koijsc, Ir . \^{\f ( nac'^OK ’ 

( o/U'Ct' Station It \j\ (St j 

77-11* 

Ihe Progress m Mur< wave Radiation j 

Investigations of t onlinental C over> During ' 

m7-|077 

N N \rm.iiKl \ 1 Ha^h.triiun ,jriJ \ \1 
ShvHkv' /fl, { SSF 
O' S, r's ( S SH 

77-1 IV 

On Murowavr Hcmoie Sensing of Preupiialion 
inlensiu 

S I \h K'nk.’ S \ Mck iiiwx ,tiuj ' N 

Si‘\ v'[^n / n t fi, i>s>n, i\ ( ( \\/v ' 

t» ' Si.i'iut''- ( ss^‘ i 

77-120 i 

Passive Murowase Remote Sensing "t soil ' 

Moisture 

k S \ \ \Kkn’..v > 1 

K.j[>i [u'v k It aiul I M i > ' 

/ i'fU'W'Jit I < ri'ut'ad ( \\F 

77,121 

Nt)AA saiellile Monitoring of snow ( over in 
the Northern Hemisphere during the Minicr of 
1977 

l> R M Mtrsoh P ) Ma.iiuv. 

It \t)-l I SI SS I 4 „v/: /)( . ( S I 

77-122 

Radiative ( haracierisiu s of < louds as Inferred 
from spaircraft and Ain raft Ohsersjlions 

I \ S\oio.os.f S V i ,,iul (, ( 

's.ikuntn Irh 'i o\0'i>\ i , { \sF \ioii 

iff St il'nt I \ ,n\ ( SSA' 

'7 121 

Variation of lemperalurr field and Outgoing 
Radiation l>epcnding on ( loud Amount 

I N ’P.iiJuMkP .iiui S 1 M,' »M-v. 1 

Init \ >>\oh<s i , (SSA* P /;i'» I 

St ,(''K < '■ \/i ly. t M, ( s s /S’ 

^7-124 

Kesiiltals d line simulalion de poiirsuMe d« 
satellite «a ileux orbiles hasssesi enin Spat dab 
el un sous-saleMite 

r Ki'u, lu ' 1 t ,iMsf » ( lialni no ( i ' 

N I.' / 'Wc/t ' S/ii;n„ , y I o!4 <>„ a / I ( 

77-125 

A Miillidist iplinarv I IDAK-Nvsiem Missions. 

> Aims and Irthnologv 

II \y (nt [ in opi 111,! I iht I / 1 , ' 

! Sks', M's / / /,> ( , || |( , 

'/)/!/ A’ H . XV,. 'in I O'h I R(, aro W 
I sv Us, ijunn Haiii.'i f 'tins'.,' fFit 


Friday f September 30 
2 00 PM /Room 0 

Session 43 

Supervised Experimental Model 
Rocketry 

Co Chairmen 
GS JAMES (USA) 

0 SAFFEK (Czechoslovakia) 

77-171 

The Innuence of frit/ Von OpcIN lApcnments 

1 pon RiH'kel Propelled Model Aircraft 
Dcvelopmeniv During the IV30N 

h H SV inter, Siational Air and Sfuice Museum. 
Smtihsonian Institution. Hashmuton. DC . 

( SA 

77-172 

RiH'kriv. from Devagn to Launch: Student and 
leacbcts' Manuals for a One Semester High 
School C'ourvr 

1> J Mjlcuuki, fustin. ('all! , L SA. and D t 
Svhwcnn. San Ciemente Htith Sshool, San 
( icmemc. t'alif , USA 

77- P3 

1 II) 'id Rocket 1e\l Programv at the RiKket 
Research Institute Perkins ('enter 

t Pipci HI. k Mason a.td ( I S lames RiK'ket 
Rtseann Institute. iUcndale. CaUt , LSA 
77-174 

A Review of the french National Vouth 
Aerospace ( lob Program 1962-IV77 

M I ehart>n. i'entre Sationai dF tudC' 

Spu'ialcs. Parts, hra'^i.e 

77-175 

Model KiH-ketcv in ( /rchoslovakia 

o salfck, Czcsho^lot akta 


fuOay Sepfember 30 
r ^M Room F 

session 44 

4th International Space Relativity 
Symposium I 

Organized by the International 
Academy of Astronautics 

Co Cn^omen 
F ESTABROOK (USA) 

C hORAK (CzechosiovaKui' 

WRIGLEY ',USA) 

"^-A 19 

tieiKlesv Information m 4 Modified Relalivitv 
Mission with Iwo C ounier ■Orbiting Polar 
St trill les 

) \ Break wCil I NS 1 1 serm P Sihacshrer 
anj R N Nani'.iiien S'/un^>r^/ ( nrr c''s/.'v, 
sttinford ('ao' . I St 

77. A 1\) 

An OptiitI De'erminalion of Ihe (>niviialional 
Deflection of I ighi hv Ihe sun 

1 H.indlei and R Mai/nei. of 

It \ js \iis(in I I'v.A ( S \ 

"7. A 21 

lesting (•nivitv Iheories bv a solar Probe 

I \ I u’t'pi'an S;v,t UV'N i /Vrrrw*;,/; 

/ . 

A 22 

(•nivtiv Kcscarih at ( otirell Observatorv 

\ s Pmian, ( iiii'toma State ( 

S;j'uw44'u' lw‘ihk, i'alif ( ^ 

{’u/cs <n tinj f / I an fet Propu,\io'. 
i ,i''' 0 ,ro'\ ( j/p [ S t arut K 

I ktk.muus' ( n.'tersjv tt' ( 8e'se(e> 

* a!. ' (SI 
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Saturdaif October 1 
9:00 AM /Room E 

Session 45 
Astrodynamics III 
Attitude Dynamics 


Co-Chairmen 

QN DOUBOCHINE (USSR) 

MH KAPLAN (USA) 

77-Z24 

Umsuai Maneuven on Nimbus aiul Landsal 

Spacccrtn 

S H Siegel and A Das. Ctn^rai Electric Co . 
King of Prussia. Pa . USA 

77-22$ 

Traasieni Altitude Dynamies of Satellites with 
Deploying Heaible Appendages 

V i Modi and K W I ips. (Jnii erMtv of British 
Columbia, yancoui'er. B C . Canada 

77-226 

Rotadon of a Flexible Spacecraft About the 
Eigenaxis 

K T Alfncnd and D Grant. C S Saial 
Research Laboratory. Hashington, DC. ( SA 

77-227 

Tbe Use of a Mo«able Tetescoping End Mass 
System for tbe Time 'Optimal Control of 
Spinning Spacecraft 

P M Bainum ::nd R Sellapan. Howard 
(Jn,iersit\. yi'ashingtori. DC , L'SA 

77-228 

Possible informational Approaclio to 
Transport Spacecraft Angular Motion C ontrol 
at V arioos Stages of Flight 

B N Petrov. A B Krvmov and I I Miiroshm. 
intercosmos Council. USSR Academ\ of 
Science,. Moscow. USSR 

77-229 

Gyrodampers in Passive Attitude C ontrol 
Systems 

\ A Sarvehev and S A Mirer Inicrco^mos 
Council, USSR Academy of Scieriie\. 

USSR 

77-230 

Ftude de la stabillte d ’attitude d’un satellite 
muni de pantieaux volaires 

M Pasi.al, L'niversite Pierre et Murte ('une, 
CSRS. Parts France 
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Unmanned Solar System Exploration l| 


Co-Chairmen 
LD FRIEDMAN tUSA) 

O WOLCZEK (Poland) 

77-156 

possible Plaoetary Missions I sing the 
“Ariane” Launcher 

G Riviere. A Ammar. A ( a/cnave. I 
Runavot. J Cauhel. J P Dulout. R Hcriiot. 

A Perre! and J t Pieplu. ( enire \ationul 
d 'Etudes SpaUates. Toulouse, hranic 

77-157 

About the Studs of the Radio \%ave 
propagation in the lurbuleni Solar Plasma oith 
Mars-2. 7 and \enera 10 

0 I Iakovlev, A I littnov, W M Ka/inanoN 
and ^ K Sirvkov. ln\utute of Radn> 

f neineermii and i lei fronu s. ( SSM Aijdem\ of 
Silences, Moscow, i SSR 

77-158 

luture fhnist.s in i' s Planetars Ixploralion 

1 |) I nedman. Jet Propulsion I ahifr>]tnr\ . 
Pasadena, ( aid , iSA 

77-159 

Jupiter’s Red Spot Sounding 

M SuhotowK/ and n Wok/ck. 

\stronautual Snueti Har\a*y. Poland 


77-160 

The Investigation of Meteors by Artificial 
Satellites and Space Probes 

V Guth. Ondrejov Obsenatory, Ondrejov, 
Czechosloi*akta 

77-161 

Airglow Applications for Atmospheric 
Investigation of the Planels .nd Their Satellites 

M Gogoshev and K B Scrafimov. Bulyanan 
Acadtnu id Sitenics. Sofit., Bulgaria 
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Earth Observations III 
Appncations 

Co-C/iairmen 
L LAIOET (France) 

F O VONBUN(USA) 

77-127 

Application of the fheors of Radiation 
Transfer to the Interpretation of the Tarth's 
Brightness Measurements from Space 

k y Kondraivcv and (> [ Smoktv, ( niiersity 
of Leningrad. I enmgrad. I SSR 

77-128 

\ppli«'alions of 1 AN1)>AI Suteilile Imagers in 
Avsessing the Regional C>eologicaL structural. 
Lnvironmeni and Ciroundwave C'onditions in 
the Quattara Depression Area. Tgspt 

; M H Sha/K. M A ASdet Hadv . M A I- 1 
liha'sahv. S M Khav^asik and MM II Sha/lv. 
Remote Si-nsing i 'enter. ('airo, I g\pt 

77-129 

leather satellite Imagery as an Aid in Ih; 
Assessment of Rainfall* 1 essons I earned from 
a Detailed C ase Sluds in the Sultanate of Oman 

1: i Barren. ( ntierun of Hnsto:. Bristol, i A 

77-130 

Remote Sensing Methods of Inlerpretalion of 
Anthropogenic C hanges of Tnsironment 

\ P Biirv>v. 1 \ (ilushki>anJ I I rmakov 
Interiosmos ( ouni.il. L SSR Aiademi of 
teni es, \foi< i>h I SSR 

77-131 

T nvironmrntal Palirrn C hange as Revealed hv 
I ASDSAI MSS Data 

k (svKhtva. Sufionji SpxiKx' IS'i eloptnen: 
\genii. /.)Ak> fapan M iKhiai hthai 

Sationai Mcrihant Ma'tni ( oUege. loku>, 
f apart 

77-132 

I hr Delerminalion of ihr Relation Between 
tectonic Structures and \%ater Points in 
Southeast Anatolia hv I sing 1 WDSAI, 
Aircraft Black and \5 hitr and C olor 
C omposites 

N Atuk l>eiU‘i Sji hleri. Ankara, 1 urke\ 

77-133 

Remote Sensing of t louds Against Snow 
Background 

I I 1 vhapur^ks and A f* l».hcrnenkt» 

Inters osrnoi ( t>unit!, I SSR Aiadcmi of 
S.icn.ei Mouoik. I SSR 

77 134 

Applivaloion ot Ihr ( Al ARI Remote Sensing 
Svsiem to 1 and I se in C ampania 

S VcneUa.l G and < Inpisli 

Institute of \t'rodsnarfUis, ( of 

\aplcs \aples lfa/\ 
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10th International Space Rescue and 
Safety Symposium II 

Organized by the International 
Academy of Astronautics 


CtyChairman 

PH BOLQER(USA) 

PA CAMPBELL (USA) 

77-A 37 

Principlea to Develop a Model of Danger In Space 

G T Beregovov. G P Shibanov, V 1 Yarpolov 
and I I Baranetskv. Intercosmos Council, 

USSR Academy of SVre/icei. Mosaiw, USSR 
77-A 38 

Shuttle Remote Manipulator Syitem Safety and 
Reacur Support Capabilities 
G D Whitehead. Spar Aerospace Products Ltd . 
Toronto. Ont , Canada, and J W Brown..VAS/4 
Johnson Space Center. Houston. Texas, US.A 
77-A 39 

Radiation Protection for Manned Orbital Stations 

N N Gurov skv. £ b Kovalev and V.M 
Petrov. Intercosmos Council, USSR Academy 
of Sciences. Moscow. USSR 

77-A 40 

Advanced \ ehicles for Space Rescue and Other 
Space Operations in Tar Orbits 

R Salkcld. Sv5/em Development Corporation. 
Maltbu. Call) . rs.4. and R S Skulvkv, 

\orthrop .Aircraft Dit . Hawthorne. Calif. i'SA 

77-A 41 

' The Probability of Decompression Sickness as a 
Result of («oing Out in a Pressure Suit from a 
! Spacecraft with an Atmosphere Close to That 
on Earth 

A A Barer. L G Golovkin. S N Tilipcnkov. 

( N Ghernvakov and A A Sheikin. 

Intercosmos Council. L'SSR Academy of 
Siiemes. Moscow, i SSR 

77-A 42 

Advanced Vehicle ('onceptv for Tarth-r>ibit 
1 ransportalion and Rescue 

R (. ilaeteli Martin Ma t tta Aerttspace , 
j Dc t er. s'oio . i 

77-A 43 

survev of Recovers C apabilities— International 
Disaster Response —Space Systems and 
lerrestrial Elements 

C. \k Heath. SAR- ASSIST. Ini . Greenwich, 

('onn .ISA 
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I 4th International Space Relativity 
I Symposium II 

I Organized by the International 
Academy of Astronautics 

I Co Chairmen 
, f ESTABROOK (USA) 

1 Z HORAK (Czechoslovakia) 

1 W WflIGLEY (USA) 

j 77- A 2‘ 

I Inertial i-rames l>eiermined from the Rotation 
I aws Observed in Spiral f»alaxtes 

/ Horak. Teihniial L nit crstty of Pragut . 
Pragiu ( 'tci htnloi akia 

I 77- \ U 

; Method for Verification of the Time Dilatation 
of the Special Theorv of Relativity bv Means of 
I asers 

Ir I 1 cupen. Amsterdam. J he \etherlands 
77-A 25 

Ihr Results of the (irasiiational Redshifl 
Rm kri Probe T xperiment 

R ) ( Vfvsoi and M Vk 1 cvinc. 't- mithsiinian 
Institufion Astrophisual Ohsen atory, 

! { ..’^'hndge. Mass , ( S-l 

' 77-A 26 

' Ihr technical Teasihililv of a General 
' Rrlativilv T xperiment Ixtrnding to the Sun 

R i ( \cNso;, M Nk I evitu* and K Nordlvedl, 
)j Smithsonian Institution. Asfr,)ph\ steal 
Ohserj ator\ , Camh, ge Mass USA 
77-A 27 

I ong Wires in space As («ravita' onal Wave 
Detectors 

It licKotn. Lniicfstis o’ Pa:ia. Pana Itah 
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APPENDIX B 


Breakdown by country of Technical Papers Presented 
at the 28th International Astronautical Congress, 
Prague, Czechoslovakia, September 26 - October 1, 
1977. 
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Z8th Internatioiial Astronautical Congress 


Total Number of Technical Papers Presented 
Excluding Student and Space Law Papers): 296 


Countries 


Number of Papers 


United States 

USSR 

France 

Federal Republic of Germany 

Czechoslovakia 

Italy 

Bulgaria 

The Netherlands 

Japan 

Switzerland 

United Kingdom 

German D^'mocratic Republic 

Canada 

European Space Agency 

Poland 

Austria 

Spain 

Sweden 

China (Taiwan) 

Australia 

Israel 

Indonesia 

Norway 

Greece 

Egypt 


87 

85 

30 

23 

13 

9 

7 

7 

6 

4 

4 

3 

3 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 


296 
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List of Contributors to the Report 
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